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STOCKPILE AND ACCESSIBILITY OF STRATEGIC AND 
CRITICAL MATERIALS TO THE UNITED STATES IN 
TIME OF WAR 





FRIDAY, OCTOBER 22, 1954 


Untrep StTatrs SENATE, 
Mrnerats, Marertats, AND FuELs Economic SUBCOMMITTEE 
OF THE COMMITTEE ON INTERIOR AND INSULAR AFFAIRS, 
Henderson, Nev. 


The subcommittee met at 10 a. m., in the Colorado River Water Com- 
mission offices, Henderson, Nev., Senator George Malone, presiding. 

Present: Senators George Malone (presiding) and Ernest Brown. 

Also present: Jerome Alderman, counsel; Arthur M. Smith, ad- 
ministrative assistant to Senator Malone. 

(The following comments of Hon. James E. Murray were subse- 
quently received for the record :) 

JULY 26, 1955. 

Extensive hearings were held on titanium beginning September 1953 and end- 
ing with the hearings in October, November, and December 1954. These hearings 
were mainly directed toward stimulating an expanded production of sponge 
titanium and securing an added source of power. Only minor attention was given 
to the quality of primary material, semifabrication, or to the problems of its 
ultimate use. 

Information has come to my attention in recent weeks indicating that so much 
progress has been made in all phases of the entire industry beginning with the 
primary production and on through to its ultimate use, that virtually all tech- 
nique prior to January 1955 is now obsolete. This is very gratifying in view of 
some of the disparaging propaganda which has appeared. 

Our most progressive aircraft companies are strongly of the opinion that the 
quality of the primary metal has so improved and the technique of machining 
developed to such a satisfactory degree, that there is no reason why titanium 
should not now be used on a much larger scale than has been attempted hereto- 
fore. 

It is expected that future hearings will show a full and well-rounded picture 
of the entire subject. Not only is our national defense involved, but the Govern- 
ment has a huge investment that must be protected. 

JAMES BE. Murray, Chairman. 


Senator Matonr. The subcommittee will be in order. 

The Minerals, Materials, and Fuels Economic Subcommittee of the 
Interior and Insular Affairs Committee is continuing its hearings 
started last year, under Senate Resolution 143 and in 1954 and 1955 
under Senate Resolution 271. 

I submit a copy of the resolution for the record at this point. 
It reads as follows: 

Resolved, That the Senate Committee on Interior and Insular Affairs, or any 
duly authorized subcommittee thereof, is authorized and directed (1) to (con- 
tinue) investigate and study the accessibility of critical raw materials to the 
United States in time of war and for the expanding economy in time of peace; 
(2) to make a full and complete invest‘gation and study of new developments 
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and discovery of materials including synthetics which may be used as substitutes 
and replacements of critical materials, and further to study the progress of 
research programs, pilot-plant operations, processing and beneficiating methods 
of critical materials and minerals including fuels; (3) to make a full and 
complete investigation and study of the best means, methods, and devices to 
foster the greatest measure of self-sufficiency of critical materials that can be 
produced within the United States and the Western Hemisphere and to expand 
and develop the strategic materials industry; (4) to make a full and complete 
investigation, and study the status of the stockpile program, its goals, methods, 
and amounts of acquisition, storage, warehousing, and rotation programs; (5) to 
make a full and complete investigation and study the available fuel reserves of 
the United States and the Government regulations affecting such resources and 
to formulate and meet the needs of the peacetime economy and for the national 
security in time of war; and (6) to report to the Senate at the earliest possible 
date, not later than January 31, 1955, the results of its investigation and study, 
together with its recommendations, 

The work of the committee up to the adjournment of the Congress 

n August of this year was conducted and the report made under Sen- 
ate Resolution 143, a copy of which I will submit for the record at 
this time. 

(The resolution referred to follows :) 

[S. Res. 148 (Rept. No. 689), 88d Cong., 1st sess.] 
RESOLUTION 

Resolved, That the Senate Committee on Interior and Insular Affairs, or any 
duly authorized subcommittee thereof, is authorized and directed 

(1) To make a full and complete investigation and study of the accessibility 
of critical raw materials to the United States during a time of war; 

(2) To study and recommend methods of encouraging developments to assure 
the availability of supplies of such critical raw materials adequate for the 
expanding economy and the security of the United States; 

(3) To report to the Senate at the earliest possible date, not later than Janu- 
ary 31, 1954, the results of its investigation and study, together with its recom- 
mendations, 

The two resolutions were very similar, calling for the same type of 
an investigation, but the second resolution, 271, was a little more all 
inclusive. 

Senator Mavonr. At the time of our previous hearings the Titan- 
ium Corp. was manufacturing approximately 4 tons of titanium per 
day on a 10-ton-per-day contract with the General Services Adminis- 
tration. Not all of the titanium manufactured met specifications. 
The subcommittee determined that we were manufacturing in the 
United States about 2,000 to 2,500 tons of titanium annually, about 
two-thirds of which was being manufactured here in Henderson, the 
other third by the Du Pont Corp. in New Jersey; and according to 
the testimony of Donald Douglas, of Douglas Aircraft, Robert Gross, 
of Lockheed, and other outstanding authorities we needed approxi- 
mately 150,000 tons of titanium for national defense alone. 

Also it developed that there is a tremendous demand for titanium 
for the manufacture of commercial planes and for the chemical in- 
dustry. Because of its resistant qualities it is very valuable for many 
private industries. 

Now the committee is not entirely satisfied with the progress being 
made in the manufacture and use of titanium. The committee is 
interested in the availability of this material and it is only one of 77 
critical materials. 

The only material that we intend to cover here is titanium. But 
the subcommittee is interested in the ability of these companies to 
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increase the manufacture of titanium. We want to know from 
the interested parties the ainount of power they are using, their 
demand for additional power, both now and for the next 2 or 3 years— 
1955, 1956, 1957—as far as it is possible to estimate. 

We understand that since the hearings Titanium Corp. bas brought 
its production up to 10 tons per day, and that they are now meeting 
specifications. We also understand that they want to secure an addi- 
tional contract from the GSA of approximately 15 tons per day. If 
they are ready for it and have the power in the opinion of the sub- 
committee there is no reason why they should not be awarded such a 
contract. 

Senator Martone. Mr. Gumbel, will you come forward ? 

Mr. Gumpet. Senator, I have prepared a story. 

Senator Matone. You have a written statement you would like to 
read ¢ 

Mr. Gumpet. Yes, sir. 

Senator Matonr. You go right ahead in your own way and then 
we will try to establish just the status of the program. 


STATEMENT OF IRVING GUMBEL, DIRECTOR, EMERGENCY PRO- 
CUREMENT SERVICE, GENERAL SERVICES ADMINISTRATION, 
WASHINGTON, D. C. 


Mr. Gumpet. It isa pleasure to appear before your committee again 
and to tell you what progress has been made in the expansion of 
domestic titanium facilities and the outlook for the immediate future. 

Our activities are conducted, as you know, under the authority of 
the Defense Production Act of 1950 as amended. The programs for 
titanium expansion are established by the Office of Defense Mobiliza- 
tion based upon requirements submitted by the various defense agen- 
cies. General Services Administration has the responsibility for 
negotiating contracts with industry to fulfill these programs. 


PROGRESS IN MANUFACTURE OF TITANIUM 


Our first contract was signed in August 1951, and provided for the 
equipping of the Titanium Metals Co. plant here at Henderson. The 
next contract was signed in July 1952, and provided for the expansion 
of the 900 ton per year Du Pont plant near Wilmington, Del., to 3,600 
tons per year. In other words, an expansion of 2,700 tons. 

We signed the third contract on July 31, 1953, which provided for 
a 6,000-ton plant to be built by Cramet at Chattanooga, Tenn. That 
company is a subsidiary of the Crane Co. of Chicago. 

In the meanwhile, in order to help supply existing demands, we 
contracted with the Bureau of Mines for the production of about 20 
tons per month at its station at Boulder City. This contract has since 
expired. 

We were originally authorized to contract for 25,000 tons yearly 
production. This was increased to 35,000 tons in 1954. During the 
entire period we had canvassed all potential producers of the material 
in an effort to get contractors willing to enter into contracts for large- 
scale production. 

The lack of an established market and the then prevailing belief 
that the Kroll process would shortly be supplanted by improved 



















AND CRITICAL MATERIALS 





STRATEGIC 





STOCKPILING 





methods made prospective contractors hesitant about embarking on 
such a venture even under Government sponsorship. 

The work of your committee during the latter part of 1953 in giving 
widespread publicity to the necessity of large supplies of titanium 
greatly increased interest among those segments of industry able to 
undertake such projects, and has played a major part in helping us 
toward our goal. 

The Du Pont expansion reached capacity production in August 
of this year, which was very gratifying, since it was not expec ted to 
come into full production until December. The plant at Henderson, 
after requiring various process improvements, reached capac ity op- 
erations early this fall. Some experimental production has been 
attained by the Chattanooga plant, and it is coamed to commence 
producing about February 1, 1955, with full production coming in a 
year later. 

In July 1945, a contract was made with Dow Chemical Co. for a 
plant which is expected to add 1,800 tons a year to the total. This 
plant is to be completed within 2 years and will be located at Midland, 
Mich. 

In September 1954, a contract was entered into with Union Carbide 
& Carbon Corp., for a 7,500-ton plant at Ashtabula, Ohio, This, too, 
will be completed within 24 months, 

This brings the total annual capacity under contract, plus the 900 
tons per year which existed in Delaware, to 22,500 tons. Of this, 
7,200 tons is actually producing at capacity now. 

In order to permit these plants to continue operating at capacity 
and to avoid loss of production, a revolving fund for the purchase of 
titanium sponge has been set up and is being administered by GSA, 
It. provides that the GSA will purchase all specification-grade ma- 
terial produced in excess of current military and civilian requirements. 

Those purchases are made at the market. It is then available for 
resale to industry during periods when demand will exceed production. 
As of September 30, 1954, we had about 1,600 tons on hand, all good 
quality, usable material. 

Although a stockpile objective for titanium sponge has been estab- 
lished since your last hearing, no purchases have as yet been made 
pending a decision by ODM on specifications and the issuance of a 
purchase schedule. With the establishment of national stockpile 
requirements even greater support will be available for the expansion 
of the titanium- produci ing capacity. 

The contract with the Bureau of Mines for 20 tons monthly produe- 
tion terminated last month. Considerable thought was given to main- 
taining it as a producing plant because the material was of good 
quality and its cost was comparatively low: It was decided, however, 
that this Government owned and operated plant should not. compete 
in the commercial market, particularly since it could play a more 
important role in the development of new techniques and methods. 
It is now planned that the facilities and its highly qualified staff will 
be devoted to the development of methods for utilizing domestic 
ilmenite ores for the recovery of metallic titanium under a contract 
now being negotiated. 
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As you pointed out, the Government is particularly interested in 
having titanium produced from domestic ores rather than from im- 
ported ores. At the present time most production comes from im- 
ported ores, but we feel that the Bureau of Mines plant here can do 
a very valuable job in developing processes for using low-grade ores 
economically. 

Senator MAtonr. The subcommittee will be very happy to know 
that because it seemed to be a ve ry dangerous situation for us to be 
dependent on offshore areas across major oceans for raw material for 
the manufacture of titanium, and we are dependent upon such sources 
right here at this plant. Is that not so? 

Mr. Gumpewt. I would like to modify that a little bit, Senator. 
What you say is quite true. We have realized that difficulty, and all 
our contracts provide that the plants must be constructed so as to be 
able to convert if they do not use ilmenite in the beginning, to the 
use of domestic ores. I understand all of them can do so, but there is 
an economic problem. It is more costly, and that is what we hope 
that the Bureau of Mines will help; develop a process that will use 
the domestic ores economically. 

Senator Matonre. Now the subcommittee has information that 
while it might be more expensive in the beginning to change over, if 
followed through, it will not be more expensive in the long run. Is 
that true? 

Mr. Gumpet. Senator, that is a little beyond my competence. That 
is one of the things we want the Bureau to tell us about. 

Senator Maronr. We intend to follow through on that. Have you 
taken into consideration that the morning after the declaration of 

war you cannot get any of this offshore material ? 

Mr. Gumpert. Yes, very definitely. 

Senator Matone. It might be that the cost is not so important if 
you think you might have a war. 

Mr. Gumpev. We do appreciate that. However, you realize that 
even with present methods titanium is very costly, and we would, I 
think, all hesitate to do anything that would make it more costly at 
this time. 

Senator Marone.: Even if you know you could not get it the morn- 
ing after war was declared ? 

Mr. Gumpert. We assumed that these plants can use domestic ilmen- 
ite. The contracts provide that the plants be so constructed. 

Senator Matonr. How about this one? 

Mr. Gumeet. I think it is contained in this contract, too. I am not 
certain of that. 

Senator Martone. Is it contained in the original contract? 

Mr. Gumpru. I would have to check that, Senator. I am not too 
sure. ‘The ones since I have been in charge of have had that provision. 

The earlier contracts I would have to check. 

Senator Marong. That is a very dangerous situation in the opinion 
of the subcommittee as expressed in their report. There was appar- 
ently a planned propaganda starting back during World War II 
to make us dependent on offshore areas—meaning across major 
oceans—for the strategic and critical materials needed to fight a war. 

We had a witness, Major De Seversky, one of the outstanding air- 
men of the world, who put more spectacular language in his testi- 
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mony. He said you do not make your jet engines in Cincinnati; you 
make them in Algeria. You don’t make your steel in Pittsburgh; you 
make it in India, snd went on and on, meaning, of course, after war 
began we could not mi: ake it. 

Now we think you are right up against it on this material. You 
are letting contracts that are using rutile and rutile to any consid 
erable extent is not available in this country—that is, to the extent 
it would be needed. 

Now, are these contracts strongly worded so that they must be able 
to convert to the use of ilmenite? How long would it take them to 
convert ¢ 

Mr. Gumee.. I think some of the contracts provide within 2 weeks. 

Senator Martone. You can lose a war in that time. 

Mr. Gumpen. Presumably we would get some warning before war 
actually broke out. 

Senator Martone. About 2 hours. 

Mr. Gumpert. I would like to add that, of course, this entire de- 
pendence of the United States on overseas sources of supply is some- 
thing that has caused us a great deal of thought and consideration. 

Senator Martone. Are you also familiar with the testimony and con- 

sions of the committee that we need not be dependent on any area 
across a major ocean for this material considering substitutes and 
replacements ? 

Mr. Gumpert. I -_ sir. 

Senator Matone. And many times a substitute or replacement turns 
out better than the main material. You never go back to the other 
material. It is like this ilmenite. There is more ilmenite in the 
United States and Canada than this country can use in a thousand 
years. 

Everybody knows that. Why do we persist from the beginning in 
using something that you have to get from a foreign nation ? 

Mr. Gumeew. I think the answer to that is very simple. The prob- 
lems of producing titanium as you well know, are extremely difficult 
and we are just beginning to get answers to some of them. As you 
remarked, this plant in Henderson took a long time to get into full 
production in order to put out specification grade material. 

Now I submit to you that we should not needlessly complicate these 
difficulties, that we should not add additional problems until we solve 
the ones that we are working on. I am told by everybody that is 
famiilar with this matter that you can make good titanium out of 
ilmenite but there are so many other important problems connected 
with titanium that I suggest that it may be a better thing to solve 
the ones that are really serious, the ones that cause us to pay $5 a 
pound for titanium, rather than these others, but, as I said and as the 
testimony I have just given you of what we have decided to do at 
the Bureau of Mines, I think, indicates that we are very much aware 
of this problem and doing what we can to cure it. 

Senator Mavonr. I think that is a very important thing you are 
doing—putting the Bureau of Mines to work in determining the best 
method to utilize ilmenite. I only bring it back to you here that when 
you are dependent on an offshore area—and we are to a great extent 
on many of these materials—that is one way a nation may get the 
idea they can win a short war. It is impossible for us to have a stock- 
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concern production in the Western Hemisphere can be then equal to 
the estimated length of any war. Go ahead. 

Mr. Gumpert. As I say, we are in the process of negotiating a con- 
tract with the Bureau of Mines at Boulder City to do this experi- 
mental work and that the titanium production plant itself when and 
if required will also be available to demonstrate the Kroll process to 
interested parties who may want to build their own Kroll plants. The 
privately owned plants operate on processes which they have devel- 
oped themselves and which they are naturally loath to disclose to 
prospective competitors. ! 

The plant at Boulder City is the only plant a person can get in and 
find out exactly how you make titanium. 

Senator Matone. In these contracts you are making you are still 
following the policy under the Kroll process or any process that you 
are recommending that the Government take up the check on obsolete 
equipment under certain conditions. 

Mr. Gumeer. Not any more. That was in the early days when we 
thought the Kroll plants would become rapidly obsolete. The best 
advice we have now is they are good for at least 5 or 10 years. 

Senator Maronr. In other words, in any new contract under the 
Kroll process you would not include that paragraph. 

Mr. Gumpert. No protection there. 

Senator Martone. Are you finding any reluctance on the part of 
anyone to take the contract? 

Mr. Gumeen. No, sir. The general feeling about the Kroll process 
changed very substantially in the last 2 years. 

Senator Martone. Is there any improvement in the Kroll process in 
sight that would cheapen the manufacture? 

Mr. Gumpevt. Yes. They are improving it every day. I went 
through the plant here today and saw the improvements that have 
been made since they started on this. One of the very good chances of 
getting down the price is in cheapening the cost of making titanium 
tetrachloride. I was talking to a large chemical company the other 
day, and they are anxious to put up a plant, and they believe they can 
reduce the costs substantially. 

As you are aware, you use 4 pounds of titanium tetrachloride for 1 
pound of titanium so that every cent you can save on the tetrachloride 
means a 4 cent saving on the metal. 

Senator Matonr. What is the approximate cost of tetrachloride? 

Mr. Gumpet. We generally figure roughly 40 cents. That would 
be $1.60 for a pound of titanium. 

Senator Marone. If that could be cut in two, you would make a 
substantial gain. 

Mr. Gumee. I think it is quite likely. 

Senator Martone. Go ahead. 

Mr. Gumpex. When and if required it will also be available to 
demonstrate the Kroll process to interested parties. 

Discussions of additional production contracts with qualified pro- 
ducers are continuing. Several negotiations well underway are the 
following: * 
ie (a) A 7,200-ton per year plant to be built at New Johnsonville, 

enn. 
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Senator Martone. Are you at liberty to name the company ? 
Mr. Gumpg.. Yes; it was bronght out m a previous hearing. It 
is the Du Pont Co. The 5,400-ton increase at Henderson. 

Senator Martone. What is in the way of such expansion here? 

Mr. Gumpev. Well, I am not sure that there is anything in the 
way, Senator. We did not want to negotiate this new contract until 
we were quite sure that the plant here would be able to produce to 
capacity. 

Senator Martone. That is one of the purposes of your inspection 
this morning. 

Mr. Gumpew. No, sir. I was here and I inspected it. No; we are 
convinced that the plant is doing very well now and we are glad to 
negotiate for further expansion of it. 

Senator Martone. It will be necessary then in addition, of course, 
to the details as to how it is to be done and the cost and payments, 
to have assurance that they had the facilities here to carry it through. 

Mr. Gumpe.. Yes. 

Senator Matong. That would include power? 

Mr. Gumpe. Yes. 

Senator Martone. Go ahead. 

Mr. Gumpeu. (>) a 5,400-ton expansion of the plant at Henderson, 
Nev. 

(c) A 4,000-ton plant to be established in southern California. 

(zd) A 1,000-ton per year plant originally considered for establish- 
ment in the neighborhood of Boulder City. 

All of these proposals are from entities which justify the belief 
that they are able to construct and operate titanium facilities 
successfully. 

A contract has also been made to investigate the possibility of using 
some of the Government’s magnesium plants built during World 
War II for titanium production. The plant at Manteca, Calif., which 
produced magnesium using the ferrosilicon process is now being tried 
out for this purpose. Some titanium has already been produced there 
but it is too early to know whether the quality and costs will render 
such an operation feasible. In the event it proves successful, consid- 
eration will be given to the leasing or sale of other magnesium plants, 
which are now idle, for titanium production. 

Other prospects are discussing the probability of entering into the 
titanium field but their proposals have not yet progressed to the point 
where it is possible to forecast either the capacity of the plant or its 
location. 

NEW PROCESSES FOR TITANIUM PRODUCTION 


The committee will be interested in a portion of our program which 
has to do with the development of new processes for titanium produc- 
tion. Under it the discoverers of new processes may submit it for 
Government sponsorship. 

It is first reviewed on our behalf by the Materials Advisory Board 
which has been established by the National Research Council. 

Senator Matonr. Give us an idea of what this Materials Advisory 
Board and National Research Council is, how it is made up. 

Mr. Gumset. It is made up of outstanding metallurgists, scientists, 
university professors, and people in the business. It does a great 
deal of work for the Government. The Materials Advisory Board is 
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a segment of the Council which handles materials, mostly minerals 
and metals, and we use them a great deal for all of our problems in 
research and development of sy nthetics and that sort of thing. 

The Board presently is composed of 3 men, 1 of whom was a former 
director of research for the Aluminum Co. of America and the others 
are 2 distinguished scientists. 

Senator Matonr. The committee is very much interested in finding 
the reason for these delays. AJ] the testimony from Donald Douglas 
of Douglas Aircraft, Robert Gross of Lockheed, and other major 
plane me unufacturers is that this material is needed and from 25 to 40 
percent can be used in the frame structure and the engines. We have 
had testimony from Curtiss-Wright Co. and others along the same 
line. It all added up to 150,000 tons a year that is needed for national 
defense and that they cannot start making planes and engines and 
putting the parts in to the extent that they would run out of titanium. 
They have to start ver y slowly. That is what makes the temporary 
surplus of titanium. 

The subcommittee intends to investigate another angle of this situa- 
tion. Every time we look around we “have got another investigative 
setup in the titanium field to determine what they ought to do. Now 
you have the Army injecting itself into this business. We have, of 
course, the Office of Defense Mobilization, which has its Titanium 
Committee. You will remember when Dr. Kellogg was brought down 
from Columbia to take charge of a Special Committee on ‘Titanium 
under the Office of Defense Mobilization naturally it took Dr. Kellogg 
about a year to get his feet on the ground. 

J understand he has been demoted and some ‘body else is running it. 

Mr. Gumpew. I do not think that is quite correct. I understand Dr. 
Kellogg is still Chairman of the Committee. However, he has been 
relieved of a lot of the routine work. I think an administrative as- 
sistant or administrative director has been appointed who will handle 
details. But Kellogg is still very much in the picture. He still pre- 
sides at the monthly meetings of the Committee and is down here very 
frequently to discuss specific problems. 

I think we had a meeting with him 2 weeks ago to discuss this 
problem of a further expansion of titanium. 

Now, I think what you are referring to is this Committee that has 
been set up by the Under Secretary of Defense for Research and 
Development. 

Senator MaLone. Quarles? 

Mr. Gumpet, Yes. 

Senator Martone. You have the Interdepartmental Committee, in 
the Director of National Defense Office which is a divided authority 
now with Kellogg. The Department of Commerce is setting up 
a committee and getting into the play. They have an industri: al ad- 
visory committee. Who do they advise? 

Mr. Gumpet. They advise the Business and Defense Service Ad- 
ministration, which is the old National Production Administration, 
on problems confronting the industry, such as specifications and ex- 
pansion goals, and one thing and another. 

Senator, that reminds me, about 2 or 3 years ago a man appeared 
in Washington very briefly in Government service from outside busi- 
ness, and he had framed on his wall a little Dutch motto whic h, trans- 
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lated, meant “When the Devil desired nothing be done, he appointed 
the first committee.” 

Senator Matonr. When you get four of them you are going right 
along. We could take Kellogg all right if you are going to give Kel- 
logg authority. Now you have three others. 

‘Mr. Guapen. I understand, Senator, that Dr. Kellogg is still the 
eoordinating authority, the person who recommends action to the 
Director of the Office of Defense Mobilization. However, the repre- 
sentative of that agency is more qualified to talk on that. 

Senator Martone. We have a witness from the Office of Defense 
Mobilization that will clear that up but we heard he is no longer 
chairman. 

Every time this committee looked around—and we have lots of 
other troubles besides titanium—we heard rumors that we have too 
much titanium. Now we had three hearings on titanium in Wash- 
ington to clear that up and Dr. Flemming established your out- 
fit as the organization to purchase the surplus titanium until the 
stockpile plus the going concern manufacture equaled enough titanium 
to put these aviation companies in business so they dared use it. You 
remember Donald Douglas and others testified that they had these 
planes on the drafting boards and did not dare take them off. 

What are we going to do, just keep organizing committees? 

Mr. Gumeen. I think the situation has changed. We now have 
about 1,600 tons of titanium. 

Senator Matone. It is nothing. 

Mr. Gumpev. It will be nothing in 2 or 3 years but it is quite a bit 
for the moment. 

Senator Matone. It is quite a bit as long as you do not have enough 
to start using it. 

Mr. Gumpev. We are increasing production. 

Senator Martone. You do not have enough to start using it. 

Mr. Gumpex. There again, Senator, perhaps you should pursue that 
with the Office of Defense Mobilization. 

Senator Martone. Well, we will. ‘This is the thing, too; you have 
a goal of 35,000 tons a year. 

Mr. Gumpe.. Yes. 

Senator Matonr. Who sets that goal ? 

Mr. Gumpex. Dr. Flemming. 

Senator Matone. It took him 3 years to get up to the amount that 
the National Defense Administration represented in the first place; 
didn’t it? Didn’t they say they wanted 35,000 tons 2 years ago? 

Mr. Gumpev. I am afraid a good part of that delay is due to our 
slowness in negotiating the contracts, too. 

Senator Martone. I do not think you were told to put the heat on 
these contracts. Wasn’t there a time when you were just coasting? 

Mr. Gumpert. No; I think we were always authorized to go, as I 
remember it, to 22,500 and it has taken a long time to draw up these 
contracts. You run into this sort of thing, Senator. Several months 
ago, I believe we testified at your last hearing, we had a very large 
and prominent and very able company that put in a proposal to build 
a 2,500-ton titanium plant and we were informed by very high of- 
ficials of the company that if the Government wanted us to increase 
that 3 or 4 times, they would be glad to do it. Well, about a month 
ago they wrote us a letter and said they were sorry but were no longer 











STOCKPILING STRATEGIC AND CRITICAL MATERIALS Ll 


terested in going into the titanium field beeause they just consoli- 
dated with another company and the problems resulting from that 
onsolidation had made them back out of the titanium field. We 
uve those problems. 

Senator Matone. How long do you think at the rate you are going 
now it = take to get up to a hundred fifty ne tons a year ¢ 

Mr. Gumpert. Senator, I think I covered that. I do not think I 
have gone up to 150,000 tons, but I have some ideas in here about what 
I think is feasible. 

Senator Matonr. Go ahead. 

Mr. Gumpev. I was speaking of our program to encourage the 
development of new processes and that this was first reviewed by the 
Materials Advisory Board. If the Board is satisfied that the idea is 
promising, a contract is entered into for the construction and oper- 
ation at Government expense, of a pilot plant of sufficient size to pro- 
vide design and cost data for a commercial plant. One such contract 
is now in effect with Horizons, Inc., having been signed July 1, 1954, 
and the plant is being constructed at Stamford, Conn. 

Senator Maton. Who is at the head of that company ¢ 

Mr. Gusew. Senator, there is some strong financial interest back 
of it. It is a research organization. I have been told that the Rocke- 
fellers have an investment in it and a number of other very powerful 
financial interests. 

Senator Matone. ‘They have been given a contract? 

Mr. Gunpen. Yes, sir. 

Senator Manone. Go ahead. 

Mr. Gumpe.. Negotiations are at an advanced stage on another, 
und at least two promising prospects are known. Discussions are also 
being held with a metals producer who has developed a new 
titanium—— 

Senator Matone. I did not notice the junior Senator from Nevada, 
Mr. Brown, is here. Mr. Brown, will you move up to the table here? 
[ neglected to say Mr. Souverkroup is here, representing the 
Governor. 

I do not know if there is anyone directly representing Congressman 
Young. Weare glad to have you here, Senator Brown. This is Mr. 
Gumbel of the General Services Administ ration in Washington, which 
actually makes the contracts for the production of many materials 
including titanium which we are interested in here today. You go 
ahead, Mr. Gumbel. 

Mr. Gusev. Discussions are also being held with a metals pro- 
ducer who has developed a new titanium process without Government 
assistance, with a view to ene ouraging the construction of a commer- 
clal-scale plant at an early date. 

To summarize, existing contracts provide for the construction of 
facilities capable of producing 22,500 tons of sponge annually. We 
have under negotiation an additional 18,200 tons which would make 
u total of 40,700 tons available yearly. It is probable that this figure 
could be further increased without difficulty. In addition, as I have 
mentioned, we are actively promoting improved processes for pro- 
ducing the metal. 

All of our existing contracts relate to titanium sponge in its pri- 
mary stage. However, we realize that the end product is the most 
important factor in titanium utilization and that there are two im- 
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portant manufacturing stages between the sponge and the end product. 

The first is the production of an ingot from Sponge and/or scrap 
metal. There are two Separate phases of this problem, the develop- 
ment of improved methods and increasing commercial] sapacity. 
Under a development program we are authorized to sponsor new 
processes designed to produce ingot from scrap material hitherto con- 
sidered unusable, to prepare sponge and scrap more efficiently or eco- 
nomically, and to improve the physical and chemical properties of the 
ingot. 

With regard to increasing commercial melting facilities for scrap 
employing existing methods. we have just completed a study of the 
financial requirements for a 6,000-ton expansion program which js 
about to be forwarded to ODM for approval. It is anticipated that 
this will only be the first step ina considerably larger expansion, the 
ultimate extent of which will be determined by studies now in progress, 

The second stage in arriving at a usable end product is the manu- 
facture of semi fabricated products such as sheet, rough forgings, plate, 
and extrusions. Here again both research in methods and ultimate 
expansion of commercial] facilities are required, 

With respect to research, I should mention that one of the most im- 
portant factors is that of cost reduction. Atthe present time titanium 
sponge sells for a little less than $5 per pound ; semifabricated titanium 
at from $15 to $20 per pound, with enc products substantially higher. 

It is believed that through new methods substantial economies can 
be effected down the line, with the greatest dollarwise saving being in 
fabricating. Responsibility for fabricating research and development 
on behalf of the Government has been lodged in the Office of the 
Under Secretary of Defense for Research and Development. 

The Business and Defense Service Administration of the Depart- 
ment of Commerce is responsible for expansion of fabricating facil- 
ities and is actively studying this subject. If, as seems likely, such 
expansion will require governmental commitments in excess of rapid 
{ax amortization, the GSA is ready and willing to negotiate the neces- 
sary contracts upon authorization by the Office of Defense Mobil- 
iZation. 

[ have made this presentation as brief as is consistent with covering 
the broad aspects of our activities in titanium and I shall, of course, 
be glad to supply any additional information which the committee 
may desire, 

I can only add that the matter is extremely complicated, both tech- 
nically and economically, as well as being very costly. I greatly 
appreciate the assistance which the chairman has already rendered and 
which he will no doubt continue to provide. 

Senator Martone. Let me as you if in this appointment of 3 or 4 
additional committees now and the general talk that emanates some 
place, it is hard to pin down, that the alloys are not satisfactory 
under certain conditions. do you detect any fine hand of any pro- 
Gucers of other metal that this might interfere with 7 

Mr. Gumpew. Senator. | can’t honestly say I do, though I ean read- 
ily conceive of the possibilities of that. 

Senator Martone, | listened with great interest to your naming this 
special committee a while ago and there was an official of the Alumi- 
num Co. of America on it. Would that have any bearing on this 
question ? 
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Mr. Gumset. I do not think so. He has been a research man all 
of his life. He is probably one of the best research men in metallurgy 
inthe country. He has been retired from the Aluminum Co. for some 
years. His pension is not dependent on anything he does in the future. 
He gets that regardless of what happens. He does not determine any 
policy. He simply gives us technical information in connection with 
the other members of his committee. 

I have a very high regard for him. His name is Frary. He is 
known throughout the United States. 

Senator Matong. I would not cast any reflections on anyone and did 
not so intend it. I served as consultant to the Senate Military Affairs 
Committee and Secretary of War during World War II and in that 
capacity I noticed that without appearing to be, there was always some 
kind of delay or reason why something could not be done if it inter- 
fered with something that was already being done and established. 

Mr. GumMBEL. Senator, I have worked for the Government for 13 
years and I think there are just delays. I think they are not Machi- 
avellian schemes of anybody. I think it is the inefliciences with which 
a large Government operates. You will remember when we were try- 
ing to dispose of the basic magnesium plant in Henderson, the long 
delays that tok place. I think you remember ee we had at 
that time both in Washington and here. There is just a certain 
amount of immobility in the Government which tdices it about 2 or 3 
times as long to do things as possibly some of us think it ought to take 

Senator Matonr. Is there a reluctance on the part of any of your 
organization to take the responsibility —— 

Mr. Gumpew. No, sir. 

Senator MALone. To give out these contracts 

Mr. Gumpert. We negotiate these contracts just as rapidly as 
we can. However, first ‘there i is the question of the terms of the con- 
tract, both on the policy i in letting contracts and then there is the legal 
details which have to be passed on by the legal experts. There is the 
comptrollers work that he has to do. It is very difficult to get any- 
thing done quickly. 

Senator Martone. Are you limited in your work, in your contracts 
to the 35,000 tons at this time that has been approved by the Office of 
Defense Mobilization ? 

Mr. Gumpert. Senator, I think you will remember at one of your 
last hearings in Washington that Dr. Fleming appears with Mr. 
Mansure and I think Under Sec retary Thomas and at that time 
it was stated that the General Services Administration would ex- 
plore all interested contractors with a view to seeing whether contracts 
could be made with them and that we would submit any such contracts 
to Dr. Fleming. 

In other words, he was not putting on a ceiling because of the fact 
that the ultimate goal could not be established. On the one hand, 
he did not want to make any decision, but yet he did not want to hold 
up any contracts that might be negotiated. 

Senator Matonr. Why is he limited to 35,000 tons now when it is 
obvious to everyone in the country who studied it that you need 
times that amount ? 
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Mr. Gumepen. I understand that he wants us to go ahead and nego- 
tiate and as we get new contracts we take them to him and then he 
will decide whether he wants to go above the 35,000. 

Senator Matonr. Why does he have to wait? 

Mr. GumpBev. There again I think maybe the people from the Office 

Defense Mobilization could give you more accurate information, 

Senator Martone. We will look forward to hearing them in Wash- 
ington, but it is a source of annoyance to this subcommittee when a 
thing is definitely established that you still talk about cost; you talk 
about cost and that it is very expensive. We know it is very ex 
pensive. A jewel in a watch is expensive or a jewel in an aviation 
instrument is expensive but when you decide you need it you go ahead 
and make it, don’t you ¢ 

Mr. GumpBew. Yes; I do not think that the expense is the principal 
difliculty. I think there are other difficulties. 

Senator Martone. What are they ? 

Mr. Gumpext. Well, I do not want to—Mr. Harris is fully prepared 
to discuss that and I think he can do it much more effectively than 
I can. 

Senator Matonre. Now we have 4 committees instead of 1. We 
whittled it down to one. We started with about 15. Finally, you 
remember that loan agencies of the Government got up to about 40. 
We abolished the RFC and started at the top. It might be a good 
idea to start in on these committees and abolish them and start over. 
Do you think that would have the earmarks of helping this program ¢ 

Mr. Gumpet. Well, Senator, I do not think I am quite qualified to 
testify on that. I accept your suggestion, though. 

Senator Martone. It is not money that is holding you back, is it? 

Mr. Gumpen. No. 

Senator Marone. There is money for all this business. If the Office 
of Defense Mobilization said that you are to shoot at a goal of 150,000 
tons or 75,000 or 50,000, you would shoot at it? 

Mr. Gumpen. We would do our best. 

Senator Matonr. You have the money to do it? 

Mr. Gumpbew. It is available. It has to be allocated by the Office 
of Defense Mobilization. 

Senator Matonr. What is involved in that allocation ? 

Mr. GumsBet. Simply that—I mean if they determined they wanted 
150,000 tons they would at the same time allocate the borrowing au- 
thority. There is borrowing authority at this time, I think. 

Senator Matonsz. That is just an order of the Board, isn’t it? 

Mr. Gumpew. ‘That is right. 

Senator Martone. Is that a difficult matter ? 

Mr. Gumpe.. No, sir. 

Senator Martone. Well, we will hear Mr. Harris after a little while 
and you will be with us until tomorrow if we need you further? 

Mr. Gumpew. I had hoped to get off tomorrow morning. 

However, if you need me I will stay over. 

Senator Maronr. You will be here this afternoon ? 

Mr. GumeeL. Yes, sir. 

Senator Matong. Senator Brown, do you have any questions? 

Senator Brown. Not at this time, Mr. Chairman. 

Senator Martone. I would like to ask you and have you thinking 
about it—what is the status of the fabrication of this metal now? 
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Mr. Gumpert. Senator, we will unquestionably have to have addi- 
tional melting facilities to use anything like the amount of titanium 
we will have available in 2 or 3 years. We will also have to have a lot 
of auxiliary equipment, pickling and heat-treating equipment. It is 
my impression from talking to the industry that there is probably 
enough rolling and extrusion and forging capacity idle, built for other 
materials like iron and steel, aluminum and brass, to do the work and 
turn out the semifabricated products. 

Senator Martone. Is the extrusion machinery built for steel and 
other metals available and adaptable to the titanium ¢ 

Mr. Gumpex. That is what I am advised. 

Senator Martone. We will hear from Mr. Harvey a little later about 
that. The forging of this metal—what does that entail ? 

Mr. Gumpex. That entails ingot production, which is lacking, which 
will have to be provided, but of course you can do the forging, as I 
understand it, on presses that are available in industry. 

Senator Matonr. Is that being promoted? Are you going ahead 
with part of it? 

Mr. Gumpet. The Department of Commerce, which is the agency 
responsible for that, is making a number of studies both on their own 
and with their producers committees, industrial commitees. 

Senator Matone. The Department of Commerce has come in to 
this a little bit new, is that right? 

Mr. Gumseu. No, Senator, they come in as successors to the National 
Production Administration which was abolished a couple of years ago. 

Senator Martone. What was that? 

Mr. Gumpew. Let me put it this way. Our predecessor agency, De- 
fense Materials Procurement Agency, was responsible for the raw 
materials, the iron up to the open hearth furnace, the copper through 
the ingot stage. Then the fabricating was the responsibility of the 
National Production Administration and they were supposed to de- 
velop programs to expand fabricating fac ilities. The great expansion 
in steel capacity was carried out under the responsible authority of 
the National Production Administration. 

Senator Martone. Have you ever thought of getting one of the com- 
panies manufacturing engines and frames and working on the extru- 
sion methods to do some of this work under the contract or in some w ay 
getting somebody who has some knowledge of it to start with? 

Mr. Gumepet. Well, Senator, I think those are the people that should 
do the work. I do not think the Government is qualified. 

Senator Martone. Why do we show up with another Government 
committee that wants to do this work ? 

Mr. Gumpen. I do not think they want to do it. They want to 
sponsor it. 

Senator Marone. Isn’t this Defense Administration Committee 
saying it is the Army’s job to do a lot of their testing ? 

Mr. Gumsen. No, sir; I do not think so. It is the Army’s job to 
sponsor it. In the first place, the Army has been sponsoring a great 
deal of this work over the past 3 or 4 years. I have heard it said 
they have about 100 research contracts which they are sponsoring. 
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The feeling was that there should be some one agency of the Gov- 
ernment to coordinate all that research and development. 

As I understood it, such contracts were given out by the Bureau of 
Naval Research and Development. The Air Force at Wright Field 
and elsewhere, and the Army. This committee, as I understood it, 
was set up under Under Secretary Quarles to review these programs 
to see there was not duplication and at the same time to see that 
there were not areas not being covered. 

Senator Matone. Well, we will let it go at that at the present time. 

Mr. Gumpex. Thank you. 

Senator Martone. Now, Colonei McDonald is here representing the 
Production and Resources Division, Air Materiel Command, Wright- 
Patterson Air Force Base, Dayton, Ohio. 

Colonel, will you take your place there and identify yourself for 
the purpose of the record? 


STATEMENT OF COL. HENRY G. McDONALD, USAF CHIEF, PRODUC- 
TION AND RESOURCES DIVISION, AIR MATERIEL COMMAND, 
WRIGHT-PATTERSON AIR FORCE BASE 


Colonel McDonatp. I am Henry G. McDonald, colonel; I am Chief 
of the Industrial Resources Division of the Air Materiel Command, 
United States Air Force. 

Senator Matone. Are you taking the place of General Metzger, 
generally speaking, of Wright Air Base ? 

Colonel McDonap. Yes, sir. 

Senator Mavone. I am not familiar with your record but I would 
make the remark that it is a good-sized pair of shoes if they have given 
you the same authority. 

Colonel McDonatp. I could not agree more. 

Senator Matone. Does the General still have any connection with 
the Army or national defense in an advisory capacity ? 

Colonel McDonatp. He has retired but has offered his services as 
consultant on a no-fee basis at any time. 

Senator Martone. Have they been accepted ? 

Colonel McDonatp. Not as of the moment. He was retired at the 
lst of September. I expect he will be called upon. 

Senator Martone. Do you expect to call him ¢ 

Colonel McDonatp. Yes, sir. 

Senator Martone. Tell us for the benefit of the committee, give me 
your status in this thing and what are your responsibilities ? 

Colonel McDonaup. Responsibility of my division with respect to 
titanium and other materials consists of determining requirements and 
of furthering the development of manufacturing methods. You 
touched on those, Senator, in your discussion with Mr. Gumbel. 

Various methods of fabricating this material into usable shapes and 
forms for our airframe and engine contractors. 

Senator Martone. You take in many materials? 

Colonel McDonatp. All metals suitable for Air Force production. 

Senator Matonr. Give us a general résumé. 

Colonel McDonavp. Aluminum, steel, both in the unalloyed and 
high alloyed steels, copper, titanium and the whole host. of other metals 
which your committee has been considering—columbium, tungsten, 
and so forth. . 
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Senator Matone. You take in practically all of these metals that 
are called critical. 

Colonel McDonatp. Yes, sir. 

Senator Martone. Not from the production? 

Colonel McDonatp. No, except to point up areas of short supply. 

Senator Matone. Titanium is just.one of your worries. 

Colonel McDona.tp. Yes 

Senator Matonr. What progr ess are you making in the worrying? 
Will you give us a statement on it now? 


PRIMARY PROBLEMS: FABRICATION AND SUPPLY 


Colonel McDona.p. All right, sir. Our primary concern, as you 
pointed out, is one of qué ality and ability to fabricate this material 
into usable shapes and forms. We are equally concerned about the 
supply. However, that is not our primary responsibilty. 

Senator Marone. Whose 1 ‘esponsibility is it? 

Colonel McDonaxp. The Office of Defense Mobilization. 

Senator Matonre. Who advises them? 

Colonel McDonatp. As to requirements for the military that would 
be the Department of Defense based on information which we supply 
from Wright Field and which the Army supplies and the Navy. 

Senator Martone. It comes back to you. 

Colonel McDonaxp. Yes, sir, for the determination of require- 
ments. We tell them what we need. 

Senator Matone. What do you need ? 

Colonel McDonaip. You want some figures? 

Senator Martone. Yes. 

Colonel McDonaxp. As you recall, at the last hearing the Depart- 
ment of Defense had made an official request for capacity in the neigh- 
borhood of 35,000 tons a year by 1956. We are still calling for that 
same amount. However, I must report to you that our requirements 
have slid approximately 1 year. We see the need for that amount of 
material in 1957 instead of 1956. These problems of quality have been 
largely responsible for this. 

Senator Martone. You mean they have not produced quality of 
titanium you could use? 

Colonel McDonaLp. Yes, sir. 

Senator Matonr. Now do you think you will only need 35,000 tons 
by 1957? 

Colonel McDonaxp. Yes, sir; based on known and anticipated im- 
provements in the quality. Research programs under way now which 
enable us to see better material which will be incorporated into air 
frames and engines and other Air Force materiel to the extent of 
35,000 tons a year by 1957. 

However, if there are even more rapid strides in the technology, 
we can see a much greater application by that time. What we are 
attempting to do is extr apolate technological progress. It is all done 
with the full coordination of our contractors. Putting it briefly, the 
faster the quality advance we achieve, the faster this goal of 35,000 
tons will disappear and be replaced by something « onsiderably higher. 

Senator Matone. Aren’t you reading the menu backward? Why 
don’t you tell them how much you need of the material, workable 
material and tell them the specifications of the workable material and 
let GSA and the Defense Mobilization Administration get to work 
on it? 
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Colonel McDona.p. Sir, we will do that. As soon as the quality 
of the material indicates to our contractors, our airframe and engine 
people, that they can use more than that, they will so inform us. 

Senator Matonr. Why do you tie it back to when this thing happens 
whe ‘n, as a matter of fact, you heard the testimony that they only have 
authority to go to 35,000 tons and that would indicate that they have 
all the time in the world. Now how much could you use if it met the 
specifications of the enginemen and framemen ? 

Ilow much could you use? 

Colonel McDonaxup. Your figure there is correct at about 150,000 
tons a year. 

Senator Maronr. Why don’t you talk about it? 

Colonel McDonarp. I ean talk about it but not in terms of 1957. 

Senator Martone. 150,000 tons in 1957 if you had it. 

Colonel McDonatp. If we had the quality right now; yes, sir. 

Senator Matonr. Why don’t you authorize it ? 

Colonel McDonatp. Because we do not have the quality. The 
material would be—— 

Senator Matong. You will never have it if you do not authorize it. 

Colonel McDonatp. The material could be produced but never used 
in our airframes and engines. 

Senator Martone. We are about to hear further testimony on this. 
Will you stay and hear it ¢ 

Colonel Mc DonaALp. Yes, sir. 

Senator Mavone. And if there is anything else the matter with it, I 
want you to point it out. 

Colonel McDonaup. These things, quality problems which are con- 
fronting our contractors, are more than the sponge quality. They 
have very nearly licked the problem of sponge quality. 

Senator Matonr. What are they? 

Colonel McDox ,Lp. Problems in alloying and fabricating the mate- 
rial to meet specifications ests ablished by our contractors, not by the 
Air Force. ‘Those problems are const: untly hampering efforts to build 
titanium into our equipment. We have one engine program which we 
felt was very promising which has slid a complete year because the 
engine simp ly will not run with material they were able to get at the 
time they f: abricated the engine. 

Senator Martone. Let us get back on your demand. Two years ago 
the Office of Defense Administration informed the Mobilization Ad- 
ministration that you wanted 35,000 tons, didn’t you? 

Colonel McDona.p. Yes, sir. 

Senator Matonr. They authorized what? 

Colonel McDonaxp. Ultimate authorization got up to 22,500, as I 
recall and later raised to 35,000 before the new 

Senator Martone. Why is that? Who made that decision and cut 
you down? 

Colonel McDonatp. The Office of Defense Mobilization. 

Senator Matong. Why? 

Colonel McDonatp. On the basis, I assume, they did not feel there 
was a requirement in that amount. 

Senator Martone. In other words, that you did not know what you 
were talking about ? 

Colonel McDonatp. A difference of opinion. 
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Senator Martone. The opinion developed by Donald Douglas and 

s long as he makes most of your frames and Bob Gross of Lockheed, 
that they know something about it would you assume they woul 1? 

Colonel McDonatp. Absolute ‘ly. We rely entirely on their judg- 
ment. 

Senator Matonn. Tl ley te stified you nee cl 50,0 000 tons. Who is 
oiving advice to the Office of Defense Mobilization 

Colonel McDonatp. The advice to the Office of ‘Defense Mobiliza- 
tion comes from the three military departments and the Department of 
Defense so far as defense requirements are concerned. 

Senator Martone. I am quoting you that you ordered 35,000 tons 
and were cut to 22,500 ? 

Colonel McDona.p. That is right. 

Senator Martone. That is true. 

Colonel McDonaxp. That is true. 

Senator Matonr. Who intervened ? 

Colonel McDonaxp. I do not understand, Senator. 

Senator Matonr. Who is between you and the Office of Defense 
Mobilization that convinces them you do not know what you are 
talking about? 

Colonel McDonatp. This I do not know. 

Senator Martone. Are you in a position to find out ? 

Colonel McDonavp. Not as far as I know the channel there is direct 
from the Department of Defense to the Office of Defense Mobilization. 

Senator Matonr. Somebody cut it down and did not think you knew 
what you were talking about and did not need that much. 

Colonel McDonaup. Yes, sir. 

Senator Matonr. Have you talked to them about it and tried to 
convince them ? 

Colonel McDonatp. We continued to forward requirements on a 
frequent basis which reflect changes in the actual—— 

Senator Martone. Are you responsible yourself for bringing this 
quality up in manufacture 4 

Colonel McDonatp. In a sense yes, sir, we are responsible. I intend 
te get into some of the work in my testimony. We are trying to over- 
come some of the manufacturing problems in forging it and extruding 
it and welding it. 

Senator Matonr. What do you do on everything you order in Na- 
tional Defense? Do you say to someone, “Now, I will only order 10 
percent of what I want, because I do not think you can do it,” or do 
you order what you want, and if they are w illing to take the contract 
to do it, do you give it to them and cancel it if they do not do it? 

( ‘olonel Mc DoNALD. That is the way we oper ate. 

Senator Martone. This time you seem to be operating backward. 
You assume they cannot do it, so you cut down your requirements. 
But I think what I am getting at, I think the committee is very much 
interested in finding out exactly where the logs are jammed. 

We have testimony from every plane manufacturer, every engine 
manufacturer, that you need at least 150.000 tons a year of the good- 
quality stuff, but when you order it we have someone like you seying 
we do not think you can do it, so we will not order it. 

Colonel McDonatp. Sir, if you will recall, the estimates of 150,000 
tons, which we concur in entirely, were based on one qualification. 
That is, that they had the quality of materials they wanted. 
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Senator Matone. Why don’t you make some contracts that will call 
for the kind of material you want? 

Colonel McDonap. That, sir, is not our prerogative. 

Senator Martone. You are up a blind alley? 

Colonel McDonatp. Yes. 

Senator Matonr. Here is a man representing that outfit, General 
Services Administration, that will nae any contracts he is asked to 
make by the Defense Mobilization Administration. 

Colonel McDona.p. Yes. 

Senator Matongr. You have no doubt about that, do you? 

Colonel McDona.p. No, sir. 

Senator Matone. Well, then, are you unable to get by the Defense 
Mobilization Administration with your orders? 

Colonel McDonaup. That was the case at the time the 35,000 tons 
was requested. 

Senator Matone. Suppose you are out in Wright Field—I have been 
in Wright Field and have looked over your work during World War 
II as consultant to the Senate Military Affairs Committee; you have 
a great organization out there—how are they going to know in the 
Office of Defense Mobilization if you only order 35,000 tons? How 
are they going to know you need 150,000 tons unless you tell them ? 

Colonel McDonaxp. Sir, I think that is a question of timing; 150,- 
OOO tons is a requirement. 

Senator Martone. You need it now; you needed it last year. What 
are you waiting for? 

Colonel McDonaxp. I am waiting for the manufacturers to agree 
to incorporate this material into their airframes. 

Senator Maton. I can get you a man very quickly who, if you will 
get him the material, will incorporate it into the plane. I should have 
had him here as a witness. We will have him in Washington and you, 
too, so there will be no crossup. 

Colonel McDonatp. May I go into some of the details on how the 
requirements are computed ? 

Senator Matone. Yes. 

Colonel McDonaip. They are done entirely on submissions from 
the Douglas Aircraft Co., Boeing, and so forth. We do not change 
them. ‘They are the figures they give to us. We merely act as a 
collecting agency for those requirements and they are submitted 
directly to us by our contractors. 

Senator Martone. Are you familiar with the testimony of Donald 
Douglas himself that they cannot take these planes off the drafting 
board until you get this titanium for them? 

Colonel McDonaup. Yes. 

Senator Matonr. Why don’t you get it? 

Colonel McDonatp. I am also—— 

Senator Matong. You say you want the order from them? 

Colonel McDonatp. Yes, sir. 

Senator Matonr. You have the order from them in testimony. 

Colonel McDonatp. No, sir; not the formal requirements. 

Senator Martone. What do they have to do, write you a love letter 
about it? 

Colonel McDonatp. No, sir. Their requirements that they give 
to us are based on the assumption of materials they will be able to 
get today, next year, and the next 2 or 3 years. 
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Senator Matong. Why aren't they able to get them? Because there 
is no authorization for contract? 

Colonel McDonaup. The quantities could be gotten but not the 
quality they would om 

Senator Matone. I do not agree with you because here are people 
going to testify today that the sponge is the quality. 

Colonel McDonaxp. Yes, sir. 

Senator Martone. I will get you the witness and should have had 
him here today. Hurley, of Curtiss-Wr ight, that knows how to use it. 

Colonel McDonatp. Yes, sir. 

Senator Manone. He can use it as soon as he has materials that 
will stand up under test. 

Colonel McDonatp. To date it has not been. 

Senator Matong. That is not his testimony. 

Colonel McDona.p. Part of the requirements we submit are based 
on what Mr. Hurley, of Curtiss-Wright, submits to us. 

Senator Martone. What has he submitted to you? 

Colonel McDonaxp. I do not have the exact figures. 

Senator Martone. Here is just one remark and I have not time to 
review all of his testimony : 

We added up to be 108,000 tons annually just for engines and auxiliary parts. 

Colonel McDonarp. That is right. 

Senator Matonr. Then General Metzger says: 


If Mr. Hurley’s estimates stand up, I do not think we would buy engines unless 
we had airframes to put them in in the quantity you are talking about. 


Douglas makes the airframes and cannot get it to make airframes 
out of. Now I say there, this is testimony taken last year 

Suppose the material were available. All you would need to do is forget avail- 
ability of the material and defense and make airframes and engines you need and 
then his testimony would stand up. 

METZGER, Yes. 

We say you would be talking about 200,000 tons of titanium in 1956. 

Colonel McDonaxp. Yes, sir. 

Senator Matone. You are still talking about 35,000 tons. 

Colonel McDonatp. Again, Senator, I can only reiterate it is a ques- 
tion of quality. Right now the airframe people are not utilizing 
sponge production that is available at present. 

Senator Matone. I cannot reconcile your testimony, with an order 
for the amount of titanium and alloys and specifications you need 
and somebody refusing or unable to give it to you. You have never 
given an order. 

Colonel McDonaup. We have never had that demand presented 
to us. 

Senator Matone. I am exhibiting it to you now. Do you want to 
go down with me next week and visit Douglas and call another 
he: aring ¢ 

Colonel McDonatp. I would be glad to, sir, at your convenience. 

Senator Martone. I will tell you what you would find out, he would 
tell you that you need 150,000 tons of titanium for airframes and 
engines to make the planes you want. I suppose you want them. 

Colonel McDonatw. We certainly do. It is our primary interest. 

Senator Matong. I cannot connect your testimony to an effort to 
get it. What you are doing is first saying you cannot make it so we 
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will not order it; and the 35,000 tons is the most you have ever ordered. 
Colonel McDona.p. Yes, sir; based on requirements 
Senator Matonr. Only recently has the defense mobilization admin- 
istration come up to the 35,000. Rumor around Washington is—it is 
a great ae for rumor—you had too much titanium. We called a 
hearing again and established the fact you had too much titanium 
was because you did not have enough for anybody to start using it. 

Colonel McDonarp. That and the quality problem. 

Senator Martone. That is right but you have not contracted for it 
and have not even ordered it with the specifications for a higher 
quality. 

What Iam trying to get at is: What is holding you back? Ordering 
what you want and Jayine down the specifications and letting the 
people who are experimenting with it and who know how to do it 
find out how to fill your order? 

Colonel McDonatp. We have done it with all airframe and engine 
people. We are willing to support them financially—— 

Senator Martone. Air frame people do not manufacture titanium. 

Colonel McDonatp. I had not finished. We are willing to support 
them financially to any extent they, the contractors, are willing to go 
to incorporate titanium. 

Senator Matonr. You cannot do that unless you have titanium and 
you have not ordered the titanium. 

Colonel McDonaip. We would transmit our requirements based on 
what we get from the contractors 

Senator Matonr. Why don’t you just order it and let the con- 
tractors worry about it? 

Colonel McDonax.p. Because that is not what they give us in terms 
of firm requirements for metal. 

Senator Martone. Who? 

Colonel McDonatp. The contractors. 

Senator Martone. Now you are talking about contractors for what ? 

Colonel McDonap. Our airframe and engine 

Senator Martone. Do you think you would have trouble in getting 
contracts for the metal itself if you had it available? 

Colonel McDonaxp. No, sir. 

Senator Martone. Why don’t you order the metal? 

Colonel McDonatp. Quality again, sir; it is the quality. 

Senator Matone. Why don’t you let the fellow worry about the 
o ality that is going to make it and you worry about specifications? 

Colonel Mc i itp. I feel that we in the Air Force have to worry 
about quality because it is lack of quality that is preventing the 
material from getting into the airframes and engines. 

Senator Matone. You have not ordered it yet? 

Colonel McDonatp. We do not order it. Our contractors, air- 
frame and engine people, have not placed orders. 

Senator Martone. They do not order direct, they order it through 
you?! 

Colonel McDonatp. They do not, no. 

Senator Matone. They order it direct from the manufacturer ? 

Colonel McDona.p. Yes. 

Senator Maronr. What do you have to do with it? Maybe I am 
talking to the wrong man. 
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Colonel McDonap. With respect to the generation of requirements 
we are a collection agency. Our requirements for this material are 
gotten from the Douglas and Boeings and Pratt & Whitneys and 
North Americans. 

Senator Martone. You transmit it to the manufacturer ? 

Colonel McDonatp. We transmit it to the Department of Defense. 

Senator Matonr. Nobody knows what happens to anything after 
it goes to Washington. It took this committee 6 months to find it. 

Colonel McDonatp. Those requirements which we submit are con- 
solidated at the Department of Defense level and submitted to the 
Office of Defense Mobilization. 

Senator Matonr. We have got that. We are past that. That is 
35,000 tons. 

Colonel McDonatp. Yes. 

Senator Martone. That is not what you need. You need 150,000 
tons, you said. 

Colonel McDonaxp. Sir, if we can get the vig : 

Senator Martone. Look, if I am building a bridge—and I have 
built a few of them—I do not go to try to figure out how to manu- 
facture the cement. I order the quality T want. 

Then if they cannot deliver it, we try to change the specifications 
on the bridge. But give them a chance to deliver. 

Colonel McDona.p. We are much in the same position. 

Senator Matonr. You are not ordering it. 

Colonel McDonaup. We are ordering our equipment on the basis 
of performance specifications. We ask our contractors to provide us 
with certain performance. They are the people who do the engineer- 
ing and set the specifications 

Senator Martone. They have the planes on the drafting boards. 
They told us that. They cannot take them off until you get the 
titanium and you are holding the amount down that you order. Let 
the fellows that are manufacturing the alloys out of this titanium 
und manufacturing titanium worry about the quality. You cannot 
do all this worrying yourself. 

Colonel McDonatp. That is right. 

Again we are not holding down the quantity; we are reporting 
exactly what is collected from our contractors, the same people you 
refer to. 

Senator Matone. I think I am going to have to take another course 
in something, because I do not understand you. 

Colonel McDona.p. I think the confusion here—if I may for a few 
minutes—lI think the confusion arises from the fact that the 150,000- 
ton figure in which everybody concurs, including myself, Air Force, 
and everybody connected—— 

Senator Martone. That you need for manufacture of planes in 
national defense, fighters, bombers, and interceptors. 

Colonel McDonaxp. Yes, sir; that estimate was based on not only 
availability of material but quality. 

Senator Maronr. That estimate was not based on availability of 
material, it was based on what you need. We knew it was not 
available. 

Colonel McDonatp. But, sir, that is what caused the difference be- 
tween that figure where there is no reservation with respect to the 
quality or availability of material. That was the criteria on which 
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that figure was based. When you come to actual facts and we ask 
these people to tell us how much titanium they will use in the next 
5 years, it does not add up to 150,000 tons a year. 

‘Senator Martone. Do you know why it does not? It is because you 
cannot show them where they can get it and they do not dare take 
the planes off the drafting board. Who is responsible for getting it 
and who is responsible for holding it up? We may not find out from 
you but we are going to find out and you will be called again. é 

Colonel McDona.p. We are perfectly willing to do anything within 
the power authorized by the Department. 

Senator Martone. What are you authorized to do? 

Colonel McDona.p. Only to collect and present to the Department 
of Defense our requirements for materials. 

Senator Matonr. What arethey? Forget availability of it. What 
is your requirement ¢ 

Colonel McDona.p. I can only go back to the figures which are 
submitted by the contractors in whom we have the utmost faith. 

Senator Ma.tonz. Who are the contractors ? 

Colonel McDona.p. Airframe and engine contractors, the people 
we buy from. 

Senator Ma.tone. Douglas, Lockheed, Curtiss-Wright ? 

Colonel McDonaxp. Yes, sir. 

Senator Martone. They are clearly beyond you. You say they do 
not order it. The reason they do not order it is because they know 
you have not got it. 

Colonel McDonaup. Senator, perhaps this would clarify it. They 
not only do not order it, they have actually canceled orders. It is 
not a question of not being sure of the availability of supply. 

Senator Matone. You mean the testimony is wrong in that they do 
not need it? : 

Colonel McDonatxp. It is a question of interpretation. They can- 
not use any of that material if it is not up to the quality and standards 
they specify. We do not specify it. 

Senator Martone. My friend, it could be I cannot understand the 
English language. What we have here is evidence that these people 
want a certain specification to build their planes and need 150,000 
tons for the engines and frames. You are standing out there at 
Wright Field and telling them that this is not available, it cannot be 
made, and it cannot be used there so it is not available to them and 
they have to cancel the order, 

Colonel McDona.p. No, sir: that is not it. 

Senator Martone. What part of this do you play? 

Start from the beginning. 

I think this committee is wasting its time with you right now. 

Colonel McDonatp. The way these requirements are determined, 
as I explained a moment ago, is based entirely on submissions from our 
contractors—we do no screening or altering of the figures they sub- 
mit to us. 

Senator Martone. Who submits? 

Colonel McDonatp. The airframe and engine people, Douglas, 
Boeing, and so forth. - seam 

Senator Martone. Have they ever told you that they need much 
more than you are supplying them ? 
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Have they ever told you that if they had it available in proper 
spec ifications, they could use 150,000 tons ? 

Does it add up to that? 

Colonel McDonatxp. Yes, sir. 

Senator Martone. Well, then, what I am trying to find out is who 
is responsible for making this material and making it add up to the 
specifications ? 

In other words, the alloys. We know everything is new at some 
time. Aluminum was new. Aluminum alloys did not stand up. 
Nothing stood up. But they did not throw aluminum away and say, 
“We don’t need a certain amount.” They tried to find out how to 
make it meet the specifications and order the amount they wanted. 
You are telling me here today that because you know they cannot 
meet these specifications, you will not order it. You will not put in 
an order for it. 

Colonel McDonatp. No, sir; because Boeing and Douglas and 
North American know they cannot meet specifications. We do not 
establish them, 

Senator Martone. They know you cannot meet specifications? 

Colonel McDonaup. The suppliers of material. 

Senator Matone, All right. What I am trying to say is why don’t 
you tell—you are responsible to Wilson; aren’t you? 

Colonel McDonatp. Yes, sir. 

Senator Matone. He is supposed to take what you say and order 
the amount you say you want. 

Colonel McDonatp. Correct. 

Senator Matonr. Why don’t you order the amount you want and 
write the specifications for it, give it to Wilson so he can give it to 
the Office of Defense Mobilization, and they can give it in turn to the 
GSA, and then you have got somebody to hold responsible for lack of 
meeting the specifications. Then you could come in here and say, 
or some other committee who is interested in it, any say, We have 
ordered this material but they can’t meet specifications. They are 
trying to. Wouldn’t you like to be able to say that? 

Colonel McDonatp. Yes, very much. 

Senator Martone. Why don’t you order it and see what happens? 

Colonel McDonatp. Sir, we cannot order material. 

Senator Matonr. What do you do? 

Colonel McDonatp. Boeing and Douglas, our contractors—they 
order the material. 

Senator Matonr. We know they want it. You have to tell Wilson 
how much ought to be used in these planes that you want; isn’t 
that it? 

Colonel McDona.p. Sir, we can only go on the advice of the experts, 
the Boeing and Douglas people, as to how much they can use. We 
cannot tell them how much to use. 

Senator Martone. I am just going to have to take a vacation. I 
have worked too long. I just cannot understand you, Can you, 
Senator Brown? 

Senator Brown. I came in rather late, Senator. 

Senator Matone. You seem to be the bottleneck right there in 
Wright Field? 

Colonel McDona.p. No, sir. 
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Senator Manone, I think you are. I think I have found it. 

Colonel McDonaup. The same figures were submitted when my 
predecessor was in office. 

Senator Martone. Your predecessor said he wanted 150,000 tons! 

Colonel McDonaxp. I am sorry if I have not made myself clear. 
I want 150,000 tons. I think perhaps the future of this industry 
would outstrip the stainless-steel industry, where you are talking about 
a million tons a year. 

Senator Matone. You will find that in the report, too. 

Colonel McDonaxp. Yes, sir; L firmly believe in that. We cannot 
represent to the Department of Defense or to the Office of Defense 
Mobilization that we need an amount of material which is unrealistic, 
and we only base our estimates— 

Senator Mavone. It is all unrealistic before you order any. 

Colonel McDonatp. Sir, I think we have been very instrumental 
in trying to encourage our contractors to use this material, but we 
cannot order them to do it if it results in an airplane that will not 
perform. 

Senator Martone. Start over. Rub it all out and play like you are 
starting again. 

Can you at Wright Field determine your need and request the head 
of the National Defense Administration to get it for you? 

Colonel McDona.p. Yes, sir. 

Senator Matonr. What do you do? I have been wrong there. 1 
thought I understood you to say you are the one who said Wright 
Field is where the head of the National Defense Administration gets 
his amounts of requirements. 

Colonel McDonavup. We get the requirements, but we do not place 
orders with the suppuiers. 

Senator Matone. I said could you send in your requirements to the 
head of the National Defense Administration ? 

Colonel McDonatp. Yes, sir; we do. 

Senator Martone. What have you sent? 

Colonel McDonatp. Exactly what we have received from Douglas, 
Boeing, North American, and so forth. 

Senator Matone. Now we are back where we started from in the 
swamp. Let us say now that you forget we have any plane manu- 
facturers; just forget them, and it is all up to you. You are starting 
allnew. You want a certain number of eee bombers, and fighters, 
and interceptors, and it is up to you to determine and help the 
Administrator, Wilson, to determine how much he is going to request 
of this material and the specifications for it. 

Let us wipe it all out. Get it all out of your mind. What kind of a 
letter would you write him? 

Colonel McDonaxp. I think in that position I would take a rather 
calculated risk and ask for the kind of figures you have reference to 
in the book. We ought to have production capacity for something in 
that neighborhood. 

Senator Martone. 150,000 tons of a certain specification and make 
it explicit. He would have something to operate on. Couldn’t he 
then call up Mr. Flemming if he did not have time to write a letter, and 
say, Doctor, here I am sending down to you the specifications and 
amounts we need? Couldn’t you do that? 
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Colonel McDonatp. We could do that. 

Senator Mavone. Then after that Dr. Fleming, if he did not have 
time to write a letter, could call Mr. Mansure, whom I know very well, 
and I think is trying to do a fine job but cannot go beyond the order 
of the Office of Defense Mobilization. Then Dr. F leming, having all 
of his trail covered, he can say, if somebody said that is going to cost 
too much money—maybe Congress might say it—he will say, “Call 
Director Wilson.” Director Wilson reiterates what you wrote to 
him—and you are supposed to know your business. Congress then— 
[ am supposing as 1 of 96 Senators—have been trying to get this 
information for a long time and they will. I say without fear of 
contradiction, appropriate all the money you need, and I think it is 

available anyway. All they have to do is order it and they are able 
to sell the bonds and get it. It is already authorized. All right. 
Now we are up to Fleming. Fleming goes to GSA. GSA lets “the 
contracts. And when you get it, Mr. Douglas and Mr. Gross would 
use it, wouldn’t they ? 

Colonel McDonaup. Not for the next several years, sir. That 
capacity would have to be stockpiled someplace. 

Senator Matonr. Well, that is not what they told me, and it is not 
their testimony for your information. If they had it, had it tomorrow, 
they would use it as soon as they could get. these planes off the drafting 
boards, but they do not dare take them off. 

Colonel McDonaup. Taking them off the drafting board doesn’t 
mean production before 4 or 5 or 6 years. 

Senator Matone. It does. But you are going to wait 5 or 6 years to 
get them off the drafting board. 

Colonel McDonatp. No, sir; we would phase the requirements of 
titanium into requirements for use. 

Senator Matone. I recommend to you that you get a set of specifi- 
cations that have come out from the Curtiss-Wright engine people. 

Colonel McDonaxp. I have that book. 

Senator Matone. Do you understand what you are talking about 
as to what they will do which is to take this titanium and put it in 
one piece at a time in that engine just as fast as it is available? 

Colonel McDona.p. Yes, sir. 

Senator Martone. Does that mean 5 or 6 years to you? 

Colonel McDona.p. No, sir; I was talking about Mr. Douglas and 
Mr. Boeing and the airframe people. 

Senator Mavonp. I am talking about them, too, and they said they 
could take these pieces and put them in the frame as fast as they could 
get the material. 

Colonel McDonatp. The requirements which they submitted and 
which we transmitted incorporate—— 

Senator Matonr. We are back in the swamp. You are talking to 
the people that cannot get it. You are the man that we have estab- 
lished now according to your own testimony is responsible for getting 
it. You are going back and saying they cannot use it because they 

cannot get it. 

Colonel McDonap. No, sir; our planning goes to using titanium 
in the Wright Aeronautical Co.’s engines. We are making every 
provision to see he gets all material he wants for that engine. We 
have under consideration 

Senator Martone. You have made that provision ? 
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Colonel McDonatp. Yes, sir; and we have also—— 

Senator Martone. That is not what he says. We will have his testi- 
mony in Washington. He just cannot get it because you are not or- 
dering it and you are not following through. So you are sitting out 
in Wright Field and you will not “order it because they are not able 
to use it right at the moment, and they cannot get it until you order it. 

Colonel McDonatp. Sir, part of what we ordered, or the 1 require- 
ments we submitted, include Mr. Hurley’s requirements for the engine 
in the same study you have reference to. 

Senator Martone. Well, look, 35,000 tons does not cover it. 

Colonel McDonatp. Sir, I do not quite follow that figure because we 
do not have any plan for procuring engines from Wright that will 
include that amount. 

Senator Matone. Then 35,000 tons including all titanium for every 
ies oat you have ordered ? 

Colonel McDonap. Yes. 

Senator Matone. Do you think that is enough ? 

Colonel McDonatp. I do not think it is enough, sir, in the future. 
As for our immediate requirements—— 

Senator Martone. We are talking about the future and the reason it 
is enough for immedaite requirements is nobody can get enough to put 
in the engine or frame, either. I guess you are the bottleneck. 

Colonel McDonatp. No, sir. Weare willing to do anything we can 
to get anything that the contractors want. 

Senator Matonr. Why don’t you order it? 

Colonel McDonatp. Because they have not transmitted to us their 
desire to order it, Senator. 

Senator Maronr. I guess I could have them all out there next week 
if you have to have it word of mouth. 

Colonel McDona.p. I would advise that. It might clear the air. 
Apparently there is a difference of interpretation on the figures they 
have submitted which I feel are entirely valid once they get the quality 
of material. 

Senator Matone. Do you have any questions, Senator Brown? 

Senator Brown. No, Mr, Chairman. 

(At 12:20 p. m. the hearing was recessed until 2 p. m.) 


AFTERNOON SESSION 


Senator Martone. Come to order. I want to say at the outset we are 
all here for one purpose, and if it does not inconvenience anyone and 
it looks like we might finish tomorrow noon and make it handier for 
people to get away, we may hold over for a hearing this evening. 

We will decide later in the afternoon. Anyone who will be incon- 
venienced, if we have a hearing tonight, can let the chairman know. 

Mr. Edwin A. Harris, Light Metals Division, Office of Defense 
Mobilization, Washington, D. C. 

Mr. Harris, we are glad to see you here. This committee, as far as 
titanium is concerned, titanium is just 1 more metal in the 77 critical 
materials, but it is a very important metal in that its weight-strength 
ratio and heat-resistant qualities and corrosion qualities are un- 
equaled by any metal so far described or known about that is in gen- 
eral use. 
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Also, it is generally known that the raw material that goes into the 
manufacture of titanium, some say, is fourth, fifth, or sixth most 
plentiful in the earth’s surface. 

At least we know there is plenty of the raw material in the United 
States and Canada and adjacent countries to manufacture all the 
titanium we want. If it is what it now appears to be, then, as this 
report and conclusions of the committee outline, there is a tremendous 
supply in the offing, civilian as well as national defense. 

The objective then, as outlined in this report, seems to be like any 
other material, like stainless steel, like aluminum, nurse it along, until 
the production is above the amount needed for national defense, and 
then that takes it out of the critical stage. In other words, aluminum 
is not a eritical metal now, though it is very important to national 
defense. Neither is stainless steel, because there is such a terrific in- 
dustry in both metals. We are looking forward in the not too far 
distant future when titanium will be in the same position. 

It has only been a few short years ago when aluminum was worth $40 
or $50 a pound, and there were no aluminum alloys that were worth 
anything, but when you know what you want and know the amount 
you need, and there is money to pay for it in a defense manner, you 
get it. That is the history ot all metals. 

Mr. Harris, you heard the testimony this morning. What the com- 
mittee is trving to find out again—I think we found out in 1953 and 
1954, as outlined in Senate Report 1627, where the bottleneck was on 
most of the critical materials. 

Now, since the Senate recessed we again hear a revival of this talk 
of too much titanium, and you cannot order ‘ the production of tits oe 
until the’manufacturers of planes order it, and they cannot order 
until they get the quality of material. 

We come back to the same mire and mudhole every time. We want 
to know where the logs are jammed. We have traced it from Wright 
Field this morning to the National Defense Administration to the 
Defense Mobilization Administration to the GSA. If you can give 
us a little light on this subject, just in your own way, if you have a 
prepared statement or if you do not, just give us whatever you can. 


STATEMENT OF EDWIN A. HARRIS, LIGHT METALS DIVISION, 
OFFICE OF DEFENSE MOBILIZATION, WASHINGTON, D. C. 


Mr. Harris. Perhaps I should identify myself for the record. 

My name is Edwin A. Harris, Chief of the Light Metals Division 
of the Office of Defense Mobilization. 

May I say also at this time, Senator, that I think the results of 
this morning have once again proven, as far as we are concerned, 
the value in the hearings that you have been conducting over a per iod 
of months in connection with developments in the expansion of the 
titanium industry. 


HOW EXPANSION OF TITANIUM INDUSTRY IS DETERMINED 


Getting back to what I think is your specific question as to where 
the Office of Defense Mobilization fits into this whole question of 
determining the rate of expansion of the titanium industry, our func- 
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tion as I see it is precisely this: Whether it is titanium or aluminum 
or any strategic material, we get through the Office of the Secretary 
of Defense estimates of the amounts of materials—these strategic 
materials we are talking about—which they feel are necessary to wage 
a successful war. 

Senator Matong. That is a program of year-to-year needs? 

Mr. Harris. That is correct. We get at the same time from the 
Department of Commerce an estimate of the amount of material 
which will be needed to maintain a strong civilian economy in a period 
of war. We combine those two figures into a set of what we cal! 
total or full mobilization requirements. Our job then gets to be 
the establishment or the development of a program of supply, gen- 
erally speaking, to meet these needs, broken into 2 pieces—that is, 
a development of a productive industry in being, pius, perhaps, a 
reserve in the form of a stockpile, the sum of the 2 being sufficient to 
provide these requirements in the amounts needed and on time. 

Now in the case of titanium, the procedure has been precisely the 
same. We have now received—as a matter of fact about 5 weeks 
ago—for the first time from the Office of the Secretary of Defense 
their estimates of what it would take to fight an all-out war in terms 
of tons of titaniwn. 

At the same time we have from the Department of Commerce their 
estimates of what the civilian industry would require. We are right 
now in the process, Senator, of developing an expansion program, a 
combination expansion and stockpile program designed to meet those 
requirements. 

Senator Matonr. Would you mind giving us the figures that you 
have received from the National Defense Administration ahd from 
the Department of Commerce ? 

Mr, Harris, I am very sorry, Senator, those are classified secret. 1 
am looking forward to the time we can reconvene in Washington and 
make them available to you in executive session. 

Senator Martone. That will be very helpful. Could you, without 
violating any classified information, give us an idea if it has increased 
over the present demands. 

Mr. Harris. Very much so. 

Senator Martone. I think we are getting somewhere now. Con- 
tinue to make your statement in your own way to complete it. 

Mr. Harris. Those requirements have been presented to the Kellogg 
committee. 

May I say now the Kellogg committee is very much in action at the 
present time. 

Senator Martone. Is Dr. Kellogg still chairman ? 

Mr. Harris. Yes,sir. Dr. Kellogg was slated to appear before your 
committee today, Senator, but fr ankly, it just happens to be a very 
bad day for him in view of his responsibilities at Columbia and I am 
pinch- -hitting for him but he will be available to you back in Wash- 
ington. 

Senator Martone. We are glad you could come and we will have both 
of you in Washington. 

Mr. Harris. The Kellogg committee met a week ago yesterday for 
the first look at these figures, new industrial civilian ‘figures and new 
national-defense figures, to get their first grasp, you might say, of the 
magnitude of the job ahead of us. My office has since been doing some 
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staff work on those figures as a result of the recommendations of that 
committee. That staff work is complete, and the committee is meeting 
again this coming Tuesday. Give us another 2 weeks and 1 think we 
will have a lot more specific information. 

Senator Matonr. That is about the time we will be there. 

Mr. Harris. Again it will have to be executive session but I think 
we will be prepared pretty well at that time to run over this whole 
problem for you. 

Senator Matong. We will arrange it for you. 

Mr. Harris. That is just about where we stand at the present time. 

Senator Matonr. Now let me ask you just for the purpose of keeping 
the record straight and again reminding you that you will have this 
testimony to correct for completeness and correctness, because this 
committee certainly does not want to embarrass anyone with any state- 
ment they might inadvertently make in testifying without a written 
statement. 

Now, I am going to ask you then where this thing starts, where it 
originates. As far as you are concerned, are you able to direct an 
organization such as the GSA either to purchase or to contract for 
national defense critical materials based on an order or an estimate 
from the National Defense Administration ? 

Mr. Harris. I wonder if I might answer that in this way. Going 
back to the time Dr. Flemming appeared before your committee, I 
think the particular session of January 28, as I recall, he stated at 
that time that it was fairly obvious on the surface that the figure that 
we had been working with up to that time—that is, the 25,000-ton 
figure—was not realistic. Therefore, in effect, what he did was to 
remove that as a ceiling. 

He said this 25,000 tons is not realistic. Let us forget it. At the 
same time he instructed the General Services Administration to pro- 
ceed to negotiate in good faith with all those that they could persuade 
or convince to get into this titanium business. General Services Ad- 
ministration has been proceeding as rapidly as they could in the nego- 
tiation of those contracts. 

Senator Matong. With no limit? 

Mr. Harris. No limit. May I explain that, Senator ? 

Deliberately it was stated there was no limit at that time although 
I am quite certain Dr. Flemming testified then that that situation 
would pertain until such time as we did get from the Department of 
Defense a specific delineation of precisely what they thought they 
needed to fight a successful war. 

Senator Martone. Amount they needed and the specifications? 

Mr. Harris. We are just talking amounts at the present time. 

Senator Martone. But they would have to furnish you specifications, 
too; would they not? 

Mr. Harris. That is correct. Now that information was made 
available just about 4 to 6 weeks ago. We now have the information, 
you might say, to determine up to what point we should authorize the 
General Services Administration to go in order to meet these require- 
ments. As soon as the Kellogg Committee has completed its study of 
these figures it will submit to Dr. Flemming its recommendation as to 
what the Government’s program should be. Then it is up to Dr. 
Flemming to implement that at that particular level. 
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Senator Matonr. There is no reason you know of that Dr. Flem- 
ming would see fit to reduce any estimates that the Defense Admin- 
istration gave him in good faith? 

Mr. Harris. Senator, we have absolutely no basis on which to re- 
duce the figures that come to us from the Department of Defense. 
They are the ones that have the responsibility for defending the 
country. Far be it from us to tell them they should get by with less. 

Senator Martone. Where they get their figures is their business? 

Mr. Harris. That is correct. 

Senator Martone. If they get it from Wright Field or Reno or San 
Francisco or Alaska, that makes no difference to you. That is their 
responsibility. 

Mr. Harris. That is right. When the Secretary of Defense tells 
us this is what I have to have, that becomes our program. 

Senator MAtone. You assume he has consulted the people that 
know how to make these planes, that he has in his national defense 
administration at Wright Field and elsewhere, that know what planes 
they need, how fast they have to fly, what the range has to be, and 
then they work it so they know what they have to be made out of, 
what metal is necessary. You assume they have gone through that 
and cooperated with the plane manufacturers like Douglas, Lockheed, 
and all the rest. 

Mr. Harris. We presume the Secretary of Defense knows what it 
will take in the way of total tonnage of materials to fight a successful 
war. 

Senator Martone. Then apparently if you have received these fig- 
ures, we will go into that later as to the amount, the roadblock has 
been sort of removed at the present time, it is coming through. 

Mr. Harris. That is right. I can assure you, Senator, that on the 
basis of the figures now available to us without referring directly to 
their magnitude, there is ample room for all the work that we can 
squeeze out of the General Services Administration for some time to 
come and in the meantime we can continue to study this and develop 
the refinements of some of the details of the requirement figures. 

Senator Martone. The subcommittee was impressed, I think, speak 
ing for the chairman anyway, that you were dealing with people who 
were capable of doing their jobs. In other words, you were not picking 
up people who did not know, did not have any background or did 
not have the roots down some place on a formula or procedure to 
make it, that you were dealing with substantial organizations like 
the Union Carbide Co., Kennecott Copper Co., Monsanto Chemical 
Co., and others that have a reputation, have established a reputation 
over the past 2 or 3 decades that they have the personnel and equip- 
ment and when they start a job they generally finish it. 

The committee was impressed with the fact that you were in touch 
with these people. 

Now, without trying to get any information that you cannot make 
public, Colonel McDonald testified this morning he is one of the work- 
ingmen out there and I have every sympathy in the world for a man 
who is just in a place where he has to do a job. 

You are familiar with the figures that the committee came up 
with after Mr. Douglas, of Douglas Aircraft; Gross, of Lockheed, and 
4 or 5 other large manufacturing companies; and Hurley, of the Cur- 
tiss-Wright Engine Co., and Pratt-Whitney representatives and sev- 
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eral others, after they had all added this up, we come up with a re- 
quirement of something in the neighborhood of 150,000 tons of 
titanium annually. That if it were available in the proper specifi- 
cations and the companies could depend on such supply that was the 
amount that was needed for defense. 

You heard General Metzger’s testimony last year, you have read 
the testimony of these other men, you heard Colonel McDonald say 
this morning he agreed with that. 

Is there any reason to suppose that the conclusions will be very much 
different ? 

Mr. Harris. I have a chart over here, Senator, that I think throws 
a little light on this, perhaps. With your permission, I would like 
to show it to you. 

Senator Manong. Yes. 


FLOW CHART FOR UTILIZATION OF TITANIUM 
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Mr. Harris. It might help to get at the problem. 

This is a chart of the utilization of titanium we put together for 
illustrative purposes, bearing in mind that the problem we have is the 
determination of the amounts of sponge that have to be injected into 
the titanium system to meet these so-called full mobilization require- 
ments. 

The form in which the information comes to us through the Depart- 
ment of Defense and the form in which I believe Colonel McDonald 
gets his information is in the total requirements of mill shapes—so 
many tons of forgings, sheets, rolled bars, so many tons of extrusions. 
That makes up a product mix, or you might say a pattern of what these 
requirements are. 

The length of this bar here has no particular significance but the 
width of it does. Assuming that the full mobilization requirements 
given to us represent that width, which for the sake of argument we 
will say is 100, it appears—— 
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Senator Martone. 100 what? 

Mr. Harris. Just a hundred units. Now let us say for the sake of 
argument that is 100. I can say this as far as the requirements are 
coneerned, I think without violating security, that the preponderance 
of the requirements on a full mobilization basis as now stated is in 
the form of forgings. 

I should say also that the forging information given us is in the 
form of total tons of rough weight of the forgings. That being so, 
and there being a certain amount of normal scrap generation at the 
aircraft fabricators’ level, the actual tonnage of titanium that flies 
away here is quite substantially less than the total requirements of 
the aircraft and engine producers stated in tons of mill shapes. 

This figure of scrap generation is probably about 70 percent. It 
seemed to us immediately that bearing in mind that our problem is 
to determine how much new sponge we have to get into the system 
it was equally important to determine first how much of this scrap 
that is generated at the fabricators’ level could be recovered, put back 
into the system, converted into usable ingots and thereby reduce the 
need for total new sponge. This 70 percent can be recovered, certainly 
some portion of it can. We have a separate study going on at the 
present time to determine just about how much of that scrap can be 
restored or recovered. 

Just for the sake of argument here we are saying about 60 percent 
of it could be recovered and brought back into the system. 

Senator Matone. At the present time? 

Mr. Harris. Yes, at the present time. 

Senator Matonr. That 1s quite an increase over, say, a year ago 
isn’t it? 

Mr. Harris. Very definitely. We have got a separate program 
going on in this particular field now which I think is of extreme 
importance. 

At the same time we know that at the melters’ and fabricators’ level 
a lot more ingot is required than is actually shipped out as mill 
shapes. The melter and fabricator generate a certain amount of scrap 
ilso. To the best of our knowledge, at the present time present 
practice, as I recall the figure, is about 30 percent. 

Senator Martone. Thirty percent scrap? 

Mr. Harris. Yes. At the melters’ and fabricators’ level. They, 
of course, have some losses up here—grinding, pickling, melt losses. 
This is about 10 percent. Something in the neighborhood of 10 
percent will be lost. 

I think this titanium utilization analysis illustrated and brought 
out ‘forcibly to the Kellogg committee the fact that in determining 
the amount of new sponge that has to be brought into the system, 
at the same time a very vigorous and aggressive scrap program is 
essential so that we can get the maximum utilization of the material 
produced. 

Senator Maron. I think, Mr. Harris, the testimony at the begin- 
ning of the hearings of this committee was that very little of the 
scrap was recoverable, but they had plans then for a continual increase 
and looked forward to the time where most of the scrap would be 
recovered and used like steel scrap and other scrap, but it was 
impossible to do it then. 
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I think my attention has been called to the fact that we had a year 
ago practically no scrap recovery. 

Mr. Harris. That is right. 

Senator Matonz. But every bit of the serap recovery on percentage 
for that same percentage of usable end items adds that much or 
detracts that much from the amount of sponge that is necessary ¢ 

Mr. Harris. That is right. 

Senator Martone. Go ahead. 

Mr. Harris. That, I think, is the whole story. My chief point is 
to point out that when we are talking requirement as submitted by 
the plane manufacturers we are talking of the thickness of this bar, 
mill shapes. It does not necessarily follow that the same figure has 
to come in in the form of sponge. That is my point, 

Senator Martone. I think that is clear to everybody, but on the 
other hand, I point out to you that with the ¢ hemical industry stand- 
ing at the door waiting for the metal to use in its civilian industry and 
the commercial plane industry standing at the door to use it, and 
with the milk industry and other industries standing at the door 
ready to use it for different reasons. The strength-weight ratio is 
what the planes want, the corrosion-resistant quality is what the 
chemical industry and milk industry wants, but for these other rea- 
sons, you could not possibly, in the opinion, at least—speaking for the 
chairman after going through all this for 14 months—you could not 
possibly have too much titanium with the proper specifications if you 
recovered all the scrap suddenly after you had enough sponge to 
meet all your military requirements, because it would go right into 
civilian industry if you did not want it. 

Mr. Harris. It is for that reason we told General Services Admin- 
istration to keep the pressure on and negotiate contracts as fast as 
they could. 

Senator Martone. You might be about 2 years late in that order, 
but you are making progress. 

Mr. Harris. We move as quickly as we can. 

Senator Maronr, I am not blaming anyone, you understand. It is 
« question that somebody had to break this logjam and maybe it was 
up to some committee that did not owe anybody anything to do it. 

Mr. Harris. I think the logjam has been broken. It is well on the 
rails and is moving rapidly. 

Senator Maronr. Your testimony is very helpful in that regard and 
we will look forward to getting the definite figures so we are able to 
coordinate the work. Do you have a further statement ? 

Mr. Harris. I would like to clear up one point and that is, if T could 
elaborate for a moment on the Kellogg committee—I assured you be- 
fore that the committee continues to operate and will continue to oper- 
ate until we have the job well in hand. 

Senator Matonr. We are tired seeing new men trained and have 
them drop in or have new committees come in over everybody else that 
does not know anything about it. 

Mr. Harris. We have advisers serving regularly on that committee 
and attending each meeting. General Metzger was one of the advisers 
up to the time he retired. We have asked Mr. Talbott, Secretary of 
the Air Force, to name another Air Force delegate to serve as adviser 
of the committee. 
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Senator Matone. Does that make Genera! Metzger unavailable, the 
fact that he is out of the Army ? 

Mr. Harris. I am not certain. 

Senator Mavonr. As chairman, I am making no suggestions to you 
because I think General Metzger has proved his value on two counts: 
First, he knew what he was doing, showed a greater general knowledge 
of the requirements of the industry—that is, the requirements of the 
plane makers to make the planes according to specification needs by 
the Air Corps, requirements of the number of planes and amount of 
material needed by the Air Corps, and the fabricators’ problems and 
the actual enginemakers’ problems, probably a greater overall know] 
edge than anyone who appeared before the subcommittee. It seems 
that it would be a loss to the overall picture for a man like that to 
become unavailable but, of course, you are the one who has this re- 
sponsibility and we are not making any suggestions to you if you 
have someone who can take his place. 

Mr. Harris. We expect there will be. We have asked Secretary 
Talbott to name such a person. 

Senator Martone. Now will you tell me about this Quarles Com- 
mittee, the Assistant Secretary of National Defense has set up and has 
some kind of a say in all this? 

Mr. Harris. 1 would like to put it this way, if I may, having listened 
as an adviser to the Kellogg Committee, to the discussion of this par- 
ticular subject. 

It was stated to us that prior to the establishment of the Quarles 
Committee there existed in the armed services—that is, the Air Force, 
Army, and Navy—a whole host of committees and groups working on 
research and development contracts in the field of fabrication of 
titanium and the development of new use for titanium in end items. 

Actually, the formation of the Quarles committee was an attempt 
then on the part of the Assistant Secretary of Defense for Research 
and Development to bring together about 11 committees, 11 or 12, 
and boil them into 1 coordinated committee. 

Now, in so doing it was presented to the Kellogg committee that 
there are a whole series of problems in this question of research and 
development on titanium fabrication techniques. ‘There is no question 
about it. Our group looked into the issue of who in Government 
is best qualified, best equipped, best set up to go forward and do that 
particular kind of work? 

It was agreed that the Office of the Assistant Secretary of Defense 
for Research and Development did have those facilities, It was, 
therefore, the opinion of the Kellogg committee in which Dr. Flem- 
ming concurred, that under those circumstances Mr. Quarles should 
take over that particular function, that is, research and development 
on fabrication tec hniques and the fabrication problems—beyond the 
sponge stage in the titanium industry. We went so far at that time 
as to offer to support this particular program with financing under 
the Defense Production Act were it necessary. So far apparently 
the question of financing has not appeared to be a problem but we 
have stated, if you in the Department of Defense cannot swing this 
in your budget, we will be glad to take another look and see if ‘there 
is a basis on which anything you cannot do can be financed under 
the Defense Production Act. 
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Senator Martone. There is no limit under the Defense Production 


ie 
Act of money you can visualize in the foreseeable future, is there? 
Mr. Harris. Not that I know of in terms of the type of develop- 
a q ment program generally contemplated in titanium fabrication 
: 4 problems, 
8 Senator Matonr. Now what has the Quarles committee done or 
B i what are they going to do? What do they say they are going to do? 
y : Mr. Hares. T hey are going to sponsor, finance, and service research 
f and development contracts as rapidly as they can handle them in this 
l j great broad field of fabrication problems, fabrication techniques, 
) development of alloys, problems of that nature. 
; Senator Matonr. Now they are not going to do this themselves, 
) they are going to make contracts with competent firms. 


Mr. Harris. That is right. It is not a Government function. 
They will merely farm out these jobs to whomever they feel is best 
qualified to do the work and make the information available soon. 

Senator Martone. We have heard considerable criticism, and for 
some time, that the Air Corps, the National Defense Administration, 
try to design a plane and then let the contract; whereas it is not the 
function of the Air Corps to design a plane at all. If the National 
Defense or Air Corps would lay down specifications as to what they 
want the plane to do, the objective—in other words, if they want a 
bomber that will fly 5,000 miles and distribute its bombs and come 
home without refueling and they want to carry a certain load, then 
they could say that to a plane company that knows how to design a 
plane, to do that and they will know the materials that have to go into 
it in certain proportions to make it stable and workable and usable and 
know a lot more about it than the Air Corps. 

They do not know as much about what they want to use the plane 
for but they tell them what they want the plane to do and let the ex- 
perts that know how to design a plane design it so it will cost less and 
be a lot better. 

Now, let us get on to what this Quarles committee is about to do. 
They are going to set up an organization to let contracts to certain 
people to determine certain alloys that will do certain things. 

Wouldn’t it be better to write the specifications of what they want 
in a plane, a bomber, a fighter, an interceptor or whatever it is, and let 
; the plane builders find out how to do it? Why do we need another 

research organization in there that simply is very likely to work as a 
further delay ? 

Mr. Harris. I am sure you intend to bring out on the basis of direct 

testimony from Secretary Quarles, or one of his assistants, precisely 
a what they do. 
4 Senator Martone. That is right, but I say to you, you are the acces- 
sory after the fact and if the thing falls down it may not be your 
fault but you are in there with them. Maybe it is part of your busi- 
ness, after all. 

Mr. Harris. We certainly will watch very closely the functioning 
of this committee. I think it is clear that what the Kellogg committee 
has recommended and what Dr. Flemming has accepted and agreed to, 
is the fact that in this broad area of research and development in fabri- 
cation techniques to the extent a Government program is required and 
Government assistance is required it is our feeling that that type of 
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activity can best be performed directly in the Office of the Secretary 
of Defense for Research and Development. 

We, in the Office of Defense Mobilization, do not have a staff of 
technicians that could oversee that. job. 

Senator Matone. Neither do they. 

Mr. Harris. We are asmall group. They have the closest thing to 
a corps of technicians in this field that exists in the executive agencies 
to the best of my knowledge. 

It is my understanding that it is not their intention to do this work 
themselves. Their specific responsibility is to see where something 
must be done and to get somebody working on it, whether it is the 
Titanium Metals Corp., Allegheny Ludlum, whoever it may be, that 
somebody gets really at the problem and goes to work on developing a 
solution to it. 

You have some of the best men in all the world in plane manufac- 
ture. They know how to test materials, they know how to use ma- 
terials, they know who to go to to get tests made. My point is instead 
of the Government trying to go into the matter of how to make planes 
maybe it is better to use the plane manufacturers who have proved 
themselves for 25 or 30 years. If they say they want a bomber or 
fighter to do a certain job, a fighter to fly 1,500 miles an hour and stay 
in the air so many hours at certain aaa instead of their trying to 
hire designers and test materials, why don’t they give the job to 
somebody that spews how to do it? 

Mr. Harris. I see your point, and it is a very good one. 

Senator Matena: If I size the situation up right your committee 
ean nullify anything if you want to that they order. Isn’t that about 
right ? 

Mr. Harris. In certain fields, I would think that would be true. 
In the field of the development of materials or titanium as a mate- 
rial, I think that is true. 

Senator Marone. If they order so much titanium as they did, 35,000 
tons, and you cut it to 22,500, you did nullify it, didn’t you? 

Mr. Harris. That is correct. That was, shall we say, unfortunate, 
but, nevertheless, it is the record. 

Senator Matong. There wasn’t anybody else to overrule you, was 
there? 

Mr. Harris. That is correct. 

Senator Maronr. You could be a very valuable committee, and you 
can be a very dangerous one. 

Mr. Harris. This committee is doing its utmost, I can assure you, 
to be just that, a very valuable committee. 

Senator Martone. I know you are. 

If, through Wright Field and all the other experimental fields, the 
information finally comes to Wilson and his staff that they need a 
certain number of planes and a certain percentage of titanium, and 
they specified the number of these planes they needed to do a job, and 
then they got the Douglas Aircraft and Lockheed and the rest to tell 
them exactly what they needed in this material, and that was laid 
down on your desk, you would feel better about it, yould you not? 

Mr, Harris. That would be straight from the horse’s mouth. 


Senator Matonr. You would not have 3 or 4 barns to go look for 
the horse. 
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Mr. Harris. Just the mouth I was looking for. 

Senator Matone. I think your testimony is very valuable here 
today. We are just trying to develop how to get this thing coord 
nated again. 

You have no reason to question what the National Defense Organ 
ization tells you they need ¢ 

Mr. Harris. That is correct. 

Senator Manone. As far as the metals are concerned. 

Mr. Harris. That is correct. 

Senator Martone. Now we have about four committees mixed up in 
this thing. The Department of Commerce determines the civilian 
needs; is that right? 

Mr. Harris. Yes. 

Senator Martone. They furnish you that amount of material as far 
as titanium is concerned, an estimate of the amount they need in 
civilian work ¢ 

Mr. Harris. That is correct. 

Senator Martone. They have done that ¢ 

Mr. Harris. That is correct. 

Senator Martone. As well as this new estimate from the National 
Defense Adm inistration ¢ 

Mr. Harris. Yes. 

Senator Masti Well, I think we will call the Department of 
Defense when we get to Washington as well as the Defense Admin- 
istration and your organization perhaps in executive session for the 
three of you, that would be very helpful. 

Mr. Harris. I think it would make a lot of these things quite clear, 
Senator. 

Senator Martone. Do you have anything further ? 

Mr. Harrts. No, sir. 

Senator Martone. Well, we are very appreciative, Mr. Harris, that 
you have come before us here and if you will advise Mr. Flemming that 
we appreciate your presence here. 

Mr. Harris. All right, sir. 

Senator Martone. Thank you. 


Colonel McDonald. 
STATEMENT OF COL. HENRY G. McDONALD—Resumed 


Colonel McDonald, I am sorry we did not come out with a little 
better conclusion this morning than we did, but you heard the testi- 
mony of Mr. Harris that the Defense Administration has, as a matter 
of fact, come up with a new estimate of the amount of titanium that 
they will need for national defense ¢ 


ESTIMATE OF TITANIUM NEEDED FOR NATIONAL DEFENSE 


Colonel McDonaxp. Yes, sir, under mobilization, all-out war. 

Senator Matons. Now, I do not understand that that had to be based 
on orders already received from plane makers. It is something that 
your National Defense Administration has estimated with the infor- 
mation that they have of the amount of titanium they need in each 
plane and now they have given it to the Office of Defense Mobilization 
which is now in the process of reviewing those estimates and will in a 
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short time pass them on to the GSA or wherever it is necessary to 
secure the amount. 

Now would you like to explain again how this thing has worked out 
from your standpoint? 

Colonel McDonatp. Yes, sir. These requirements are based on two 
things: The usage per unit airplane, multiplied out by the schedules, 
number of air planes to be purchased. 

Senator Matonr. We established, I think, that 25 to 40 percent 
titanium is generally considered according to the type of plane and 
availability of metal necessar y to make ita first-class fighting plane. 

Colonel] McDonatp. Because of that factor of numbers of airplanes 
we are buying comes the wide variation in titanium requirements to 
meet current procurement which is at 2 much lower rate of produc- 
tion than if we went to full mobilization under which the schedules 
and numbers of airplanes would be manifold times current. 

Senator Martone. Isn’t it full mobilization you are concerned with ? 

In other words, the only way you are going to keep out of trouble 
a good many people think. includ ing the ‘chi airman of this committee, 
is to have available enough equipment to top any other nations’ equip- 
ment. so that they know they could not win. 

Colonel McDonatp. That is correct. 

Senator Martone. That is correct. That means you have to be ready 
to put it in the field, not something that, just as long as you have peace 
vou do not need any. 

Colonel McDonap. That is true. 

Senator Matone. But the history of all these wars and actions of 
nations seems to support the theory that you do a lot better at the 
conference table if you have enough at your back so they know if the 
conference blows up you are going to win the war. Go ahead. 

Colonel McDonaup. Well, I have been pointing out the difference 
between requirements when you compute om for the current. buying 
program of airplanes as contrasted to what you would do in an all-out 
war. 

Senator Martone. How can you buy it in an all-out war if you do not 
have it available? 

Colonel McDonavp. That is true. 

Senator Martone. Let us forget about what we are going to do in 
peacetime. 

[ think if we have not got a set of men at the head of this thing 
thinking about an all-out war and getting ready to win it, and have 
the procurement already accounted ‘for and have it on hand, I think 
we had better change the people we have at the head of it. 

Colonel McDona.p. Senator, on this matter of mobilization re- 
quirements, we are at no difference with Mr. Harris’ people. It is 
entirely agreed as to the quantities and amounts we aaa I am sorry 
it is classified and cannot be given to you at this time. ; 

Senator Marone. You have told me that this morning, but the 
point I am getting at is you are responsible, I am talking now about 
the National Defense Administration, for furnishing the figures 
needed in this all- out mobilization to the Office of Defense 
Mobilization. 


Colonel McDonatp. That is correct. 
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Senator Martone. I did ask you this morning how far back this 
goes, Where it comes from. Does it come from W right Field first or 
does it come from other places or does it originate in Washington 

Colonel McDonatp. The schedules originate at Wright Field. In 
other words, number of airplanes we are going to buy. Those sched- 
ules are transmitted to our aircraft and airframe builders. 

Then based on those schedules and the materials usage they plan 
to put in the airplane, we develop the total requirements for material 
which we then transmit in the Department of Defense for consolida- 
tion with other Department requirements and subsequent transmittal 
to the Office of Defense Mobilization. 

Senator Manone. Have you reached the point yet that you have 
furnished this estimate of what you need and get it available so that 
in the event of an all-out war you can win it? 

Colonel McDonaxp. Yes, sir; we have as Mr. Harris pointed out. 
Weeks ago this information was transmitted to Washington. 

Senator Matone. I do not think, speaking for one Member of the 
Senate, and who has been through two of these wars, that if any 
sensible person knows you can win it, you are not going to have a 
war and that is the way to do it. 

Colonel McDona.p. I agree. 

Senator Maton. That does not mean 2 or 3 of these long-range 
sonic speed bombers, it means two or three thousand of them. 

Colonel McDona.p. Yes. 

Senator Martone. It does not mean 3,000 or 5,000 fighters and inter- 
cepters, it means fifteen or twenty thousand of them; doesn’t it? 

Colonel McDona.p. If you could get them, you would like them. 

Senator Matonr. How are you going to get them if you do not ask 
for them, and figure out how much of each material—titanium, colum- 
bium, stainless steel, aluminum, and every other metal—if you do not 
know, how will you get it? 

Colonel McDona.p. We transmit the information on all materials 
as to what we feel we will need to win a war. 

Senator Martone. I think you are getting some place now. 

Colonel McDonatp. I think the only problem was I did not under- 
stand your question. When you asked about requirements, I thought 
you meant what we plan to buy now. On mobilization, I could not 
agree more with your statements and those of Mr. Harris. 

Senator Matonr. Isn’t peacetime the time to prepare for war? 

Colonel McDonatp. Yes, sir. 

Senator Martone. In other words, we have been threatened for 36 
years—my war in 1917, when I quit the university to go in as a private. 
Here is what we were told, that if you allow Germany to dominate 
Europe, we are next. 

Isn’t that the history of it ? 

Colonel McDonaxp. Yes, sir. 

Senator Matonr. Now Russia has taken the place of Germany and 
Japan threatening us. . 

Colonel McDonatp. Yes. 

Senator Martone. At least in the propaganda and if it is propa- 
ganda, we had better find that out. 

Well, now, military strategists have said that you can defend the 
Western Hemisphere. 

_ And any area across a major ocean you defend, you have to do 
it from here and not with a foot army. They are dead when the 
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fight starts or on their way on to the salt mines. Also we developed 
what area you could defend in the first go-around—you can become 
self-sufficient in the Western Hemisphere for everything you need 
including titanium, uranium, and everything else. If you treated the 
taxpayers of this Nation half as well as you do the foreigners, the 
uranium will be running out of your ears in 2 years. 

You do not have to go to the Belgian Congo and you cannot when 
the fight starts. So peacetime is the time to do it; isn’t it? 

Colonel Mc DON AL p. I could not agree more. 

Senator Manone. If yon have done it in peacetime you will not 
ave a war, 90 percent certain you will not. That is the objective 
of this committee, to quit talking through our hats about us protect 
ing Europe, protecting Africa, protecting the colonial system all over 
the world. ‘Take Indochina, for example. The Indochinese weren’t 
interested in fighting with France or with us because we were giving 
them the choice of continuing under colonial slavery with France or 
going Communist. They did not like Communists, but did not like 
colonial slavery. 

So let us get out of our heads that we are going to put soldiers 

1 all these nations. 

You are the fellows with the wings that are going to have to do 
this fighting in the air and with submarines and guided missiles. 
I believe our American soldiers can whip anybody if you give them 
the material to fight with. But with a bayonet, man for man, with 
the Chinese, we haven’t got enough boys to do that. 

Colonel McDonatp. That is correct. 

Senator Matonr. Now, Colonel, 1 am very glad to see you and we 
will Jook forward to seeing you in Washington when we have this other 
hearing. I appreciate your coming out and thanks a lot. Tell your 
people in Washington that we will get in touch with them when we 
get back there. 

Colonel McDonap. Thank you. 
Senator Matonr. Mr. Harvey of the Harvey Machine Co. 
Will you come forward, Mr. Harvey. 


1 


STATEMENT OF LEO M. HARVEY, HARVEY MACHINE CO. 


Mr. Harvey. Senator, I made a few remarks here and marked them 
down. Iam nota public speaker, as you know. 

Senator Martone. That is better. 

Mr. Harvey. I appreciate the opportunity to appear before this 
committee. I am here particularly to listen and hear what is said. 
I have always found the hei aring informative and elucidating. 


It is my belief that this committee under the leadership of Senator 
Malone is performing a yeoman service for the defense of the United 
States of America, particular ly! in their aim to make the United States 
independent of foreign sources as far as strategic minerals and metals 
are concerned, 


PROGRESS IN TITANIUM ALLOYS 


We, at the Harvey Co., are continuing to perfect ways and means 
to fabricate titanium alloys. 

Our personnel who are working on the titanium project’ have been 
greatly augmented and it is their task to develop ways and means 
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of what is best to be done to bring about full development of titanium 
and titanium alloys in all its forms. 

It is my belief that one phase of titanium development has not been 
touched, that is, titanium fabrication, and I would therefore like to 
call the attention of this committee to the need for a titanium fabri- 

‘ation program, aiming at improved quality and quantity production 
of titanium and titanium alloy in the form of plate, sheet, bar, forg- 
ings, extrusions, and castings which would be of great help in making 

anium available for airph: ine and engine application. We know 
thi vat titanium and titanium alloys can help make stronger, lighter, 
and better planes and engines and can, also, greatly improve other 
military equipment. 

it is for this reason that the titanium-sponge program was set up, 
research and development programs undertaken, and airframe and 
engine manufacturers encouraged to study titanium for use in their 
products. 

These programs have been very effective. 

Because of this sponge program, we will soon have a titanium- 
sponge production capacity of 35,000 tons or more per year. Some 
of the plants are already built, some under construction, and others 
in the planning stage. 

The research and development programs on the technical phases 
of titanium have brought about a better understanding of titanium, 
helped to improve the “eatly titanium alloys, devise new ones, deter- 
mine the best heat treatments and handling methods, and to show 
where titanium might be most effectively used. 

Encouragement of the manufacturers to study and test titanium 
for airframe and engine applications have shown many of the benefits 
to be obtained from such applications. 

More engineering data is still needed and this requires more and 
assured sources of material to justify the work. Test installations 
in aircrafts and engines has led to increasing interest and to the 
prediction that 100,000 tons or more per year might be needed if we 
are called upon to build the best and most effective military planes 
and engines in large numbers. 

The melting and fabrication of titanium has not kept pace with 
sponge pr oduction. 

Because the demand for plate, sheet, rods, bars, and shapes has 
not been firm, it has not been possible to plan for melting and fabri- 
cating facilities or to work out all the technical problems involved in 
production of these mill shapes. The uncertain demand comes from 
the reluctance of designers to specify a new material in place of stand- 
ard materials until engineering design data are complete, the cost of 
substitutions known, and the sources of supply for the new material 
established. All of these factors are interrelated and dependent on 

fabricating methods and hence titanium is caught in a vicious circle 
in which supply is choked by the lack of demand, and demand is held 
back by lack of engineering data, high costs, and lack of assured 
supply. 

As we know, at the present time it has been necessary to use small 
melting equipment and to produce small lots of titanium ‘forms on steel 
mills, This means that titanium has been fabricated into mill forms 
in small lots at high costs and with variable quality as a result of these 


methods. 
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Until fabricating methods are established and standardized by ex- 
perience in production, and engineering data obtained on materia! pro- 
duced by the best fabricating methods, variations in quality will con- 
tinue and costs will remain high. Designers will therefore be slow to 
take advantage of the properties of titanium and to design it into mili- 
tary equipment. 

Now then, instead of using steel equipment, separate and independ- 
ent fabricating plants designed and arranged to suit the requirements 
of titanium and titanium alloys should be established. 

These plants should be set up closer to the chief centers of airplane 
and engine manufacturers. In this way, titanium products of the 
necessary quality and in the required quantity can be assured. 

The potential users of these products can then go ahead and design 
their equipment to take full advantage of the improvements which 
the properties of titanium will make possible and be confident that 
titanium will be available to them. 

One more important phase we would like to submit before this com- 
mittee is that scrap recovery should also be a part of the fabricating 
program. Scrap produced may amount to 20-35 percent of the ingot. 
For economy of operation and maximum production from a given 
amount of sponge, it is essential that the fabrication plant include 
the recovery of scrap. In making aluminum extrusions the salable 
metal will be approximately 70 percent of the ingot weight. The 
scrap consists of rejected ingots and extrusions, sawings, butt ends, 
and end discards. It is expected that the scrap situation in the tita- 
nium extrusion operations will be no better than the present aluminum 
extrusion process. 

We are confident that correlation of fabrication processes with scrap 
recovery will aid in setting up fabricating ssitaads that will produce 
the least amount of scrap and the least contamination of the scrap 
that is produced. 

The titanium fabricating program suggested here is intended to 
assist the overall Government program of making titanium available 
for Army, Navy, and Air Force equipment and is aimed at what ap- 
pears to be the present bottleneck, i. e., the fabrication of titanium 
and titanium alloys into standard grades of various shapes and forms, 
of satisfactory quality and with assurance of adequate production 

apacity. With availability and quality assured, designers of mili- 
tary equipment can then go ahead with their plans of making most 
effective use of this new and important metal—titanium. 

L believe that is our findings and I thought I would bring it before 
you for whatever it is worth to you. 


RECLAIMING TITANIUM SCRAP 


Senator Maxonr. I think that’s a very important statement, Mr. 
Harvey. Now do you believe that it is possible ultimately to reclaim 
the scrap 100 percent? 

Mr. Harvey. Our investigation shows, or rather I would say, that 
the studies we made probably about 6 percent of the titanium sponge 
will be lost irretrievably. 

Senator Matonn. That might be. 

Mr. Harvey. The balance can be reclaimed and reused. 
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Senator Marone. It all can be reclaimed except what you might 
say would be lost in steel, too ¢ 

Mr. Harvey. Yes, sir. 

Senator Martone. There is no reason why it cannot be reclaimed if 
enough investigation and research is put on it é 

Mr. Harvey. I am positive it can be done. 

Senator Matone. You say about 70 percent can be reclaimed now ¢ 

Mr. Harvey. No; I said, right now 70 percent is used and 30 is lost 
in scrap. 

Senator Matone. That is in the beginning with the ingot. Of that 
30 percent, how much can be reclaimed ¢ 

Mr. Harvey. All exe ept a very small amount. 

Senator Marone. How much at this time can be reclaimed 

Mr. Harvey. At this time they reclaim very little because there is 
no way, no means of reclaiming, no effective means has yet been 
devised of reclaiming scrap. 

Senator Martone. Right now 30 percent is practically lost / 

Mr. Harvey. In making sheets, a sizable lot of titanium is lost, 
scrap, in forgings a great deal more scrap is accumulated. 

Senator Matone. Now if you did reclaim that 30 percent, that is 
simply like that much additional production; is it not? 

Mr. Harvey. Additional production and what is very important, 
too, is that the cost will be reduced to a level that will ‘be attractive 
for everybody to use it. 

Senator Matonr. Because -whenever you have a method of reclaim- 
ing the 30 percent that is lost, it will not be as expensive as going 
through the whole process of manufacture sponge and then the ingot. 

Mr. Harvey. That is right. 

Senator Martone. And there is no reason in your opinion why 
within a reasonable time with proper research that it will be used 
over and over and practically no loss except the natural loss of any 
metal when it is being machined ¢ 

Mr. Harvey. That is right. We have a research team working all 
the time. We believe we are arriving at the solution of the problem. 
We furnished titanium extrusions but we believe they are too costly. 
We know it is too costly. My aim as operator of the company, is how 
can I get a good product at a lower cost? We are always looking for 
that. We set ourselves the task of finding a way to do it and we 
believe that our thinking and our approach to the problem is correct. 

Senator Matone. How far away is the solution of the scrap 
problem ¢ 

Mr. Harvey. In the time element it is not scrap alone. It is also 
the alloying process which should be perfected. 

All sponge, irrespective of the hardness we believe could be 
reclaimed and made usable by alloying methods, even if of high 
hardness, 

Senator Matone. What is the time element in research to bring 
this about ? 

Mr. Harvey. In 9 months or a year. 

Senator MALone. A year is not very long because it will take that 
long to materially increase the production. 

Mr. Harvey. Of course the genius of men is in the lap of God. 

Nobody can set a time on God’s will. 
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Senator Martone. The genius of men is helped considerably when 
there are unlimited funds, when the metal is needed bad enough so 
there are unlimited funds for investigation; is that right ? 

Mr Harvey. It helps a great deal. 

Senator Matone. It took a long time for aluminum because there 
was no war and it was not necessary to step it up. 

Mr. Harvey. It is not a question of war. It is a question of defense. 
We are looking for defense, not war. 

Senator Matonr. That is true but in the first instance, we were 
simply looking, we did not get ready until the war was on us. 

That is, the money was not available until then. Now we have 
learned a lesson I hope so that we are making the money available. 
Congress is making money available for anything that the National 
Defense Administration says is important to prepare for our proper 
defense. 

Mr. Harvey. That is right. 

Senator Matone. Therefore if you can make a proper case before 
the proper organization in Government on your project that you 
need to go into, you have not had much trouble in getting the proper 
setup to do it; have you? 

Mr. Harvey. Senator, what is meant by a proper representation 
is hard to tell. That is again a question 1 would say of salesmanship 
and the question is how good a salesman we are to present our case. 

We do not win all the time. 

Senator Matone. Well, maybe we should not, but my point is this: 
That once you convince the National Defense Administration that a 
thing is necessary and probably will pay off, generally speaking the 
money is available; is it not? 

Mr. Harvey. I believe that is the case. 

Senator Martone. Then, if that is the case, we would like to know 
now where the logs are jammed on this thing. 

I would like to ask you a question. If you want an airplane and 
you know how many miles an hour you want it to travel, wouldn’t 
you submit it to Mr. Douglas or Mr. Gross and say, I want you to 
come up with this at the lowest cost possible? Wouldn’t they do a 
better and quicker job and have a better chance at success than the 
National Defense Administration trying to set up a research organi- 
zation to tell them how to make the plane? 

Mr. Harvey. You really want me to answer that question ? 

Senator Martone. Ido. I am asking you as a producer and let the 
chips fall wherever they may. 

Mr. Harvey. Any aircraft company has competent engineers to 
build a supersonic plane but to get the best results a certain kind of 
material is needed. 

The aircraft companies do not. make materials. Unless the material 
is available, they are at a stalemate. They are blocked. Further- 
more and more important, for the present, we are caught in a vicious 
circle. The designer says, I will not design with titanium alloy unless 
I have a good alloy. 

The fabricator of the titanium alloy says, I cannot go to fabricating 
the alloy because the demands are not there. I cannot put money into 
it because it takes a certain amount of facilities to do it and the demand 
is not there. 
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We are, therefore, caught in a vicious circle. When these conflict- 
ng tendencies appear we have a bottleneck. 

Senator Martone. It does not exactly answer my question but it 

ses another one. W] Vv Ce uldn’t we go to an aircraft company and 
iy that we want a plane that will do a certain thing, it will fly so 
ist and so far and carry such a load, : 

You design it and give us the design of the materials including the 
cnown materials, titanium, stainless steel, columbium, and everything 

e, that will do that job at the lowest cost. 

let us be responsible for getting those materials after we know 

hat they are. Wouldn’t they do a better job in de igning such a 
lane than for the people that want the plane to go into the throes 
of design ¢ 

Mr. Harvey. | do not. believe I can answer your question honestly 

id correctly, and L would like to do it right. 

You see, people are human beings and the mind and knowledge are 
developed by stages. It is not developed all of a sudden. 

It is develope: | in stages, little by little. True enough, the stages 

re sometimes pushed ahead and accelerated by certain requirements, 
certain demands, but those stages are inevitable. I believe no aircraft 
company could say today, we ave going to build a plane with materials 
best suited for the job, unless the: ‘y have the metal and experience of 
what the metal will do. An engineer is a funny animal. He just 
doesn’t believe what you tell him. 

He says 1 am going to try it. And he says I am not going to try it 
once, | am going to try it 10 times. 

Senator, we try things 100 times before we are satisfied. 

Senator Martone. That is what is the matter with the chairman of 
this committee. He does not believe any of it until he gets it down 
after Being 30 years in the business. 

Mr. Harvey. That is the way to have a Senator who looks ahead, 

Senator Matonn. But maybe I had better ask the question a little 
differently. ‘There is no use of the engineer designing a plane using 
titanium unless you think they will get it for him? 

Mr. Harvey. That is right. 

Senator Martone. Wouldn’t it be better if the National Defense 
Department lay down the specifications of what they want in titanium 
and how much of it and let the people in the business of making it, 
like the Titanium Corp., give them the specifications and put it right 
up tothem? Isn’t that the best way to do it? 

Mr. Harvey. I would like to answer that correctly. I believe that 
would be probably the best way to do it but, Senator, we are in a 
democracy. 

Senator Matonr. Are we? It is indeed nice to know we are still 
in it. 

Mr. Harvey. Everybody watches the taxpayer’s dollar. 

Senator Matonz. Does he? I have watched $13 billion of it go 
ross the Atlantic Ocean and I did not like it. 

Mr. Harvey. I understand the problem of the people—— 

Senator Martone. That is this year. 

Mr. Harvey (continuing). Who have to O, K. a certain amount of 
money. Everybody looks down their throats. 

Senator Matong. Who? 

Mr. Harvey. The public. 
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Senator Matone. Well, they are not looking very deep. Here is 
one instance of $13 billion that went to Ewrope . this year and Asia. 

I am a little disgusted with the whole thing myself, and I am ready 
to economize on everything. 

Mr. Harvey. I do not mean—— 

Senator Martone. I am for putting this money where we are getting 
ready to defend ourselves in the only way the military strategists 
testify we can be defended and that is from North America. About 
214 years ago or 2 years ago the Department of Defense said we 
needed 35,000 tons of titanium. 

A White House committee said 22,500 tons was needed. Every- 
body else in the United States that knew anything about it said 150,000 
tons were needed. A year has passed. We are still talking about 
35,000 tons. We get the informetion today confidentially, within 3 
or 4 weeks that it has been revised, and I am anxious to know how 
much it has been changed. 

Now, somebody is ma aking this unavailable and have been for 2 years. 
After I thought everything was ironed out and we had determined 
how much was needed and how to go about it, | turned to some other 
job. Then I hear these rumors around Washington that we have too 
much titanium; it is running out of our ears. 

Again I called on Dr. Flemming and Roy Hurley and General 
Metzger. I am not so sure but what you were there; at least, most 
of the boys were there that I thought knew anything about it. I find 
out what I already know and what any sensible person knew was that 
temporarily you had more titanium than you could use becanse you 
did not have enough to start using it. 

I thought we were through worrying about titanium. We are 
going into 1955 almost as bad off as we were in 1953. I am tired of it. 
How are we going to get this business straightened out? I tlo not 
want to have to come back and embarrass the Titanium Corp. every 
time. 

Mr. Harvey. We are glad to have a Senator Malone that can do it. 

Senator Matonr. I have not done it yet. I thought I had. You 
are a practical man. That appeals to me. They said it could not 
be extruded, and you went ahead and extruded it. Whether it is 
economical you can tell us. 

What is holding this up? Is it in the production of the metal? 
Is it in the fabrication? Is it in the authorization or where is it? 

Mr. Harvey. Well, I would say it is mostly in the authorization to 
go ahead. 

Senator Matonr. Authorization ? 

Mr. Harvey. Yes. 

Senator Martone. Who is responsible for that? 

Mr. Harvey. Well, I do not believe there is anybody responsible 
for it. When I make a representation and it is not accepted I think 
I am a bum salesman. I had better be a better one to be accepted 
next tame. 

Senator Martone. Who are you selling it to; somebody that does 
not know anything about it at : all? 

Mr. Harvey. I would not say that. Selling to people that know 
all about it. We mostly handle it with the AMC. 

Senator Martone. What is AMC? 
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Mr. Harvey. Air Matariel Command. 
Senator Matonr. Who is that ? 

Mr. Harvey. Wright Field. 

Senator Martone. We had Wright Field here a while ago. 

Mr. Harvey. That is right. 

Senator Marong. Didn’t do too well at first. Now you sell it to 
them. Then they sell it to who? 

Mr. Harvey. That is something up the ladder that they are sup- 
posed to know. I am not even supposed to know it. I am only a 
citizen. 

Senator Matong. Now you remember me, don’t you? 

Mr. Harvey. Very well. 

Senator Martone. I know you and I know better than that. I have 
seen you operate around Washington. 

Mr. Harvey. Now you embarrass me, Senator. 

Senator Martone. What would you do to get this material? You 
know just as well as I do that the minute this material is available 
the airplane companies can manufacture planes that can do much 
more than they can do now. Until it is available they cannot do it. 

Mr. Harvey. Well, I do not know. I believe that, as a private 
concern, we take more chances than the Government does. We take 
chances every day. I think the Government official must take a 
certain amount of chances, too, and go ahead and do it. 

| think that is probably one of the reasons. 

Senator Martone. Getting past this authorization because we have 
had testimony that there is additional authorization coming up—at 
least it is started and we will find out what that is in Washington—has 
there been any research authorized for fabrication research ¢ 

Mr. Harvey. Not with us. 

Senator Martone. Have there been any definite steps in that 
clirection ¢ 

Mr. Harvey. All I can say is for ourselves. I do not know about 
any other company. 

| believe Colonel McDonald could answer that. 

Senator Matong. You are working on a research program ? 

Mr. Harvey. We were. 

Senator Matonz. What happened to it? 

Mr. Harvey. It is still in the Department being looked over. 

Senator Martone. Did you decide you were not a very good 
salesman ? 

Mr. Harvey. That is right. 

Senator Martone. What were you going to do with it ? 

Mr. Harvey. Keep on selling. 

Senator Matonre. What were you going to do with it if you got 
the contract ? 

Mr. Harvey. To do the work we think is necessary which we think 
will answer a lot of problems and will bring to light certain things. 

Senator Martone. Methods of — 

Mr. Harvey. Methods of alloying and fabrication which we propose. 

Senator Matone. You were going to prepare a record that would 
be helpful to any company coming into the business? 

Mr. Harvey. That is right. You see, in reality, when we do it 
through Wright Field it is of benefit to all concerned because we 
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give a report of everything we do. If it would be privately done, th: 
results would not be known to the industry. In this particeula 
instance, when Wright Field is the sponsor, all inventions and patent 

development belong to the Government, and anybody can use it. “Ph: 
results would be known to everybody in the industry. ‘The methods 
of approach would be known to everybody. It is then an open boo! 
for the benefit of the entire industry. 

Senator Martone. If you or anybody else had a Government con 
tract to do it, the results could be utilized in any contract with any 
body. 

Mr. Harvey. That is right. 

Senator Manone. Let me ask you a general question. You are 
interesting yourself in this metal; you are a businessman; you would 
not be doing this unless you thought there was a future in it and an 
ultimate profit in manufacturing things from it or manufacturing 
the metal itself. 

What do you feel about the future of this metal in civilian use and 
in military use? Do you feel it justifies all of this work that this 
subcommittee is doing and that other committees may be trying to 
do in the Government departments? What do you think about it? 


FUTURE OF TITANIUM 


Mr. Harvey. I have full faith and it is not a question of faith, it 
is a question of certain knowledge that we possess, we believe in the 
future of the metal. And we are devoting our own time and energies, 
hiring people, and they are expensive. We are committed to the 
titanium program in the firm belief that titanium metal will be all 
right. 

Senator Maronr. People in on the ground floor will make money 
eventually. 

Mr. Harvey. Yes, sir. 

Senator Mautone. I thought so. Now I do not think Donald Doug- 
las would be in the plane business if he did not think there was a 
future in the plane business. 

Mr. Harvey. And of course, Senator, paramount today is also the 
requirement of this country. Let us not forget that we live and make 
a living in this country and we want it to be defensively strong and 
the only way it can be strong is to have the best aircraft in the world. 
Conversely we must have the proper kind of metal and, particularly, 
titanium, to enable this country to produce the best aircraft. 

Senator Matongr. Do you believe the only way to have the best 
air corps in the world is to have enough of this metal along with the 
other necessary metals to do the job? 

Mr. Harvey. That is right. 

Senator Mauone. Is there any other metal you know of, a light 
steel combination or any other metal that approaches this metal in 
effectiveness at the moment or any in sight? 

Mr. Harvey. Not at this time. I believe it will develop because 
progress never stops. We keep going. We find out things that «re 
just amazing to us. It would be folly on my part to say we would 
not develop a better metal or method. 

Senator Maton. Over the long-term future, but at the moment you 
do not know of any better one or one talked of ? 
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Mr. Harvey. That is right. I believe the country needs it for its 
own protection. 

Senator Matone. Now if what you believe is a fact, 1 believe, from 
the information we have, that this is a metal not approac _ at the 
moment by any other metal in light weight-strength ratio, corrosion 
resistance, and heat resistance. I think it is a metal that sil by 
itself. You believe that? 

Mr. Harvey. That is right. 

Senator Martone. Until we get a better metal or one that approaches 
t, you believe, as I do, that it is necessary to make progress ¢ 

Mr. Harvey. That is right. 

Senator Matonr. Now, this committee found some very interesting 
things as we went back into the history of availability of critical 
materials, 

People working for the Government were deliberately retarding 
the development of these materials in this country. There have been 

utstanding people caught at that business. 

Cherefore, for 20 years we thought we did not have anything. I 
did not think so. You can defend the Western Hemisphere. You 
can produce everything in it you need in this particular metal, _ 
fourth or fifth or sixth most plentiful raw material in the world i 
the earth’s surface; you do not have to go outside the United States 

But what is holding this thing up? 

Why do we meet this talk that we do not need titanium? Who is 
responsible for this thing? All added up, it means we make no prog 
ress. Or very little. We make it so slowly. We are now dependent 
on 5 or 6 foreign nations you could not reach 2 hours after war is 
declared for material you cannot fight without. 

Now we are developing the new metal better than any of it, and you 
cannot get the raw material for it 2 hours after war starts. So we 
have people saying we will have to have more research, it is going to 
take 2 or 3 years or you are going to have to set up a new committee 
to do this research to check it. Isn’t what we need a little action some 
place! That question was directed at you, Mr. Harvey. 

Mr. Harvey. Senator, I am going ahead and doing all I can. I am 
not stopping. 

Senator Martone. Even if they turned you down? 

Mr. Harvey. I will go right ahead. I will submit another proposal 
and keep on doing research, We are not stopping. 

Senator Matone. You are not going as fast as you could, either, if 
you had some opportunity to do it, are you? 

Mr. Harvey. That is mght. We can do better. 

Senator Martone. Do you have any other suggestions that you think 
would be helpful to the committee? 

Mr. Harvey. None that I think of right now, Senator. I will do 
all I can to help the titanium program and help you, Senator. You 
know that. You know my ideas about. using domestic raw materials. 

I have already expressed that. You know I am for it. I do not 
believe in depending upon foreign countries for vital supplies. We 
should develop our own right here, I have expressed it once before. 
As a matter of fact, we are going to the extent of developing bauxite 
right here in the United States and spending lots of money in devel- 
oping work. 
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Senator Martone. Now along the lines that you mentioned, 1 of our 
12 recommendations was a recommendation that we raise the depletion 
allowance on taxes and this committee’s work was completed in time 
luckily for the meeting of the Senate Finance Committee on taxes and 
Senator George and Senator Byrd and others took it up and raised 
the depletion allowance from 15 to 33 percent on 21 metals including 
ilmenite and rutile. In your opinion, would that encourage 
production ¢ 

Mr. Harvey. Yes, it will. 

Senator Martone. I thought it would, and we made that definite 
recommendation and it was taken by the Congress almost immediately. 

Mr. Harvey, I appreciate your appearing here and just keep up 
the good work and if we have another hearing in Washington we will 
notify you. 

Mr. Harvey. Thank you. 

Senator Matonr. We have E. J. LeFevre of Convair, San Diego. 
Mr. LeFevre, will you come forward ? 

Mr. LeFevre, you have one of your organization with you. Will 
vou identify yourself and your assistants. 


STATEMENT OF E. J. LeFEVRE, ASSISTANT TO THE VICE PRESI- 
DENT FOR LONG RANGE PLANNING AT CONVAIR; ASSISTED BY 
LOWELL W. GORDY, MATERIAL ANALYST, CONVAIR’S SAN DIEGO 
DIVISION 


Mr. LeFevre. I am Edward J. LeFevre, assistant to the vice presi- 
dent for long-range planning at Convair, a division of the General 
Dynamics Corp. This is Mr. Lowell W. Gordy, who is the material 
analyst in our San Diego division long-range planning section. 

Senator Martone. Mr. LeFevre, we have asked you to come here 
because we know you are intensely interested in material development 
that goes into the manufacture of planes. 

You may proceed in your own way. If you have a written state- 
ment, you may read it and give us any information you think would be 
helpful to the committee. 

Mr. LeFevre. Thank you, Senator. I have a prepared statement. 

First I would like to say that Convair’s interest in utilizing titanium 
in the development and production of modern aircraft and our position 
relevant to the importance of the titanium program to the aircraft 
industry has not shored since the last meeting of your subcommittee 
in October 1953, when Mr. T. G. Lanphier, vice president, testified on 
behalf of Convair. 


IMPROVEMENT IN QUALITY OF TITANIUM 


It may be of interest at this time, however, to point out that since 
that meeting, the quality and quantity of available commercially pure 
and alloy titanium has improved to a certain extent. While hydrogen 
embrittlement and shear cracking due in part to the unusual absorp- 
tion qualities of titanium at elevated temperatures continue to pose 
serious problems, the number of shop rejects of titanium has declined 
and the amount of waste material has been reduced during this period. 
Senator Martone. Scrap? 
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r Mr. LeFevre. Yes, and shop rejects. We are now recording ap- 
n proximately 10 percent rejects at our receiving station and’ about 15 
eo percent intheshop. We also scrap about 15 percent in our fabrication 
d 4 shops. 
d We feel that progress in sponge development techniques is primarily 
£ § responsible for this improvement in the quality of titanium. Du Pont 
e and Titanium Metals Corp., have effected good results in their efforts 
to control high-purity sponge and, consequently, suppliers such as 
Rem-Cru, Mallory- Sharon, Titanium Metals Corp., and Republic 
e Steel, with improved tec hniques, have exhibited some improvement in 
: uniformity of quality in their titanium products. 
; In addition to this improvement in sponge development, it should 
] be noted that cooperation by mutual exchange of information between 


prime contractors as well as cooperative research and development 
programs between suppliers and the manufacturers has resulted in 
some new fabricating techniques with respect to titanium metals. 

i This is very significant. Weare working together as closely as we can 

‘ in this program. 

: At our San Diego plant, personnel from our factory, material 
section, engineering and purchasing departments, meet weekly to 
review and solve, if possible, those problems concerning the handling 
of titanium on our production line. 


INCONSISTENCY OF TITANIUM ALLOYS 


While some progress has been made in the quality of titanium, 
our manufacturing shops are continuously plagued by the inconsist 
ency of the titanium alloy metals. At present, surface condition 
of the material must be acid etched to eliminate scale and small 
scratches when more difficult parts are to be formed. We expend 
many man-hours a month to remove shear cracks and laminar cracks 
during fabrication. Additional handling such as this requires ap- 
proximately 2 to 3 times as long to process an alloy titanium part 
through the shop as compared to a similar part of stainless steel. 
This is a costly process and one which should not be overlooked when 
reviewing the titanium picture. 

Our shop people report that present manufacturing equipment 
is not adequate to successfully form titanium at high production 
rates. For instance, our hot-brake dies are slow to heat and awkward 
to change, stretch-press controls are not sensitive enough to handle 
material that has such a small span between yield and ultimate, 
hydropress rubber will not withstand the high temperatures (800 

to 1,000° F.) required in forming operations, and die materials and 
lubricants leave much to be desired when working with titanium 
metal. 

With respect to the current availability of titanium mill products, 
our buyers are reporting a lead time of from 12 to 16 weeks for sheet 
and bar titanium which, in our estimation, is within reason and quite 
adequate for our present production programs. We believe this im- 
provement in availability is due in part to the following factors: 

1. Increased sponge produe tion. 

Greater furnace capacity at the mills. 
3 Improved mill dnality control. 
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4. APRA cooperation relative to the s« heduling of all mill order 
and the controlling of titanium deliveries to the consumer. 

This is very important. 

5. When the supply was short all manufacturers ordered ahead 
and have been working off this accumulated inventory. That is what 
we are doing now. 

We have slipped in some of our schedules. In one instance which 
I can mention without violating security, we slipped in production 
and therefore our titanium requirements diminished for that period 
I will give you figures which are quotable at this time. 

Senator Martone. Was the slip due to the availability of titanium? 

Mr. LeFevre. No; it was not. The slip was due to an unantici 
pated delay in the development stage of the program. I would not 
like to get into that at this time for security reasons. 

Senator Martone. That one point was all I was interested in, anyway. 

Mr. LeFevre. Titanium required for existing and proposed con 
tracts for the years 1954 through 1958 follows: 


Titanium requirements 


{In pounds] 
1954 1955 | 1956 1957 1958 
Bomber... 4, 400 17,010 21, 34 23, 300 10, G00 
Fighter 53, 675 ; 7 ane 517,444 1, 286, 046 1 1, 580, 400 
Total one 98, 075 144, 371 538, 784 | 11,310,246 | ' 1,610, 400 


1 Estimated. 


The reduction in requirements since those originally forecast is 
due to: 

(1) A decrease in the attrition rate of titanium. 

(2) A stretch-out in planned production schedules. 

Senator Matone. This is a fast step. 

Mr. LeFevre. Yes, sir. This is, of course, based on estimated pro- 
duction schedules—— 

Senator Matonr. How many tons in 1957? 

Mr. LeFevre. Approximately 650 tons. This can change overnight 
should we go into all-out war. 

Senator Marone. If it were available, you could use—— 

Mr. LeFevre. If it were available and the quality satisfactory and 
developed to our specifications we could use more. 

To continue: 

(3) We have increased shop experience. 

(4) Some improvement in fabrication techniques and inspection 
methods, 

(5) Engineering design reticence due to lack of uniformity and 
need for higher allgvrebles 

Senator Martone. What is the general percentage of weight in 
the plane? We had testimony from several plane manufacturers that 
range from 25 to 40 percent if you had the titanium and developed 
the necessary alloys. 

Mr. LeFevre. This will be covered later in the testimony. 

Senator Mavonr. Go ahead. 
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7 Mr. LeFevre. Disposal of scrap remains a serious prob’em with 
tanium and we are still having trouble getting rid of alloy scrap. 
We had a recent experience at our Fort Worth plant where we sold 


ud ),000 pounds of segregated titanium scrap at 58 cents a pound. This 
al t us approximately $20 a pound. 

Senator MALONE. You are saving the scrap, however, just like you 
h ive been from the start. 
+ Mr. LeFevre. Yes; we are stockpiling it. We currently have 15,000 
ounds of scrap on hand at our San Diego facility. 
; Senator MALoNnE. Awaiting the time it can be utilized ? 

Mr. LeFevre. That is right. 
We sold some to junk dealers who were speculating that they might 


ave a real find with scrap titanium. We understand they still have 
scrap on hand and cannot get rid of it. Research and development 
the next area 1 want to discuss. 


RESEARCH AND DEVELOPMENT OF TITANIUM 


Convair recognizes the merits of titanium and, in addition to design- 
ng this new experimental metal into some of our aircraft, has under- 
iken various research programs, both company sponsored and 

Government financed, to examine the potential of this metal in future 
‘evelopment of supersonic aircraft. At the moment, intensive tita- 

- research is under way in the following fields: 

Heat treatable alloys in bar forms at strength levels of 200,000 
ai per square inch. 

2. Heat treatable alloy sheet at strength levels upward from 150,000 

po per square inch. 
Extrusions and forgings. 

4. Bolts and other hardware such as tube fittings. 

5. Improved shop forming methods. 

6. Surface coating of titanium to counter galvanic action from 

contact with other materials. 

7. Fatigue studies. 

8. Fusion, seam and spot oe studies. 

: As a result of this research, Convair’s engineering departme nt 
recently presented a progress seen to the Nationa! Aircraft Stand- 
: ards Committee of the AIA regarding the developn ent of titanium 
fasteners, tube fittings, and other hardware for aircraft construction. 


In this report, Mr. S. R. Carpenter, staff engineer for Titanium 


re 


Research, set forth the following example with respect to the weight 
saving that can be realized by utilizing titanium high strength shear 
bolts, couplings, and tube fittings in the construction of supersonic 
aircraft. 


At Convair, San Diego, more than 18-million shear-type steel screws and 
bolts in sizes %,-inch and 14-inch diameter were issued in 1953 for factory 
installation. Weight of these steel fasteners is estimated to be 124,000 pounds, 
whereas, in titanium, their weight could be approximately 70,000 pounds. A 
million pounds of titanium screws and bolts are quickly reached if these require- 
ments, plus 1 or 2 other fastener sizes, were multiplied by the needs of a few 
aireraft companies: Add other titanium hardware and the estimates are in- 
creased many fold. 


This represents a potential market for titanium which heretofore 
' has not been included in the immediate future for titanium metals 
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The estimated requirements for titanium at Convair were based on 
present information relative to the quality and workability of current 
commercially pure and alloy titanium for those programs being devel 
oped and produced for the military. 

We are not using titanium today in commercial aircraft. 

Further use of titanium in aircraft construction is governed 
pi - by the following: 

The development of alloy titanium having uniform quality and 
improved strength weight ratio. 
A reduction in price. 


3. Improvement in machine tools and fabricating techniques for 


handling titanium metals. 
An increase in performance requirements leading to a need for 
more weight reduction in supersonic aircraft. 

At present, it is estimated that approximately 4 percent of the 
airframe weight of one of Convair’s aircraft is titanium. In the 
future, it is conceivable to estimate that approximately 40 percent of 
the airframe weight will be of titanium metal. 

This past summer, Convair’s engineering preliminary design group 
completed an engineering study of an airplane required to operate 
at Mach 2.5 to Mach 3.0 at 40,000 feet. 

At this speed, temperatures were extremely high and it was realized 
dural would be extremely ineflicient from a structural standpoint. 
Consequently, it was conc ‘luded from this study that the most suitable 
metal for this type of airplane would be titanium alloy. Most of the 
estimated 10,000 pounds structural weight of such an airplane would 
be titanium metal. 

That could amount to 90 percent of the structural weight. 

Senator Martone. Ninety percent ? 

Mr. LeFevre. Of the structural weight of the aircraft. 

Senator Martone. Eventually. 

Mr. LeFevre. It could possibly be. 

Senator Martone. And be profitably used. 

Mr. LeFevre. Yes, sir; provided the quality is of the standard we 
want. 

Senator Martone. Even at the present price it would increase the 
commercial load in a commercial plane and increase the range and 
performance of the military aircraft so that it would pay to use it 
whenever you reach the point where you can use it. 

Mr. LeFrver. I am speaking strictly of military aircraft where, 
when you have to meet an enemy, sometimes, money is not an obstacle. 

Senator Matonr. That was a point we made early in this subcom- 
mittee that we did not think Congress would stand back on 7 
if that stood between them and the best airplane. Someone said, 
may have been the chairman who first said it, a second best air cash 
is like a second best poker hand. 

Mr. LeFerver. That is right. 

Senator Martone. You just do not have it very long. I think you 
are exactly right. If you got into the commercial field, it was testified 
that they could pay a considerably greater price than $15 a pound 
and make it back during the life of ‘the craft through the increased 
payload, but that is another question that you have not taken up here. 

Mr. LeFevre. I have not gone into the application of titanium in 
commercial aircraft. 
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Senator MALonr. Sometime if you did go to such an angle the sub- 
ommittee would be interested in receiving the results of your study 
because we still come back to the proposition that the only thing that 
makes a metal critical is because you do not have enough of it. If you 

iad a large domestic civilian industry in titanium that utilized as 
much or more than you need in military, then it would be no longer 
critical. It would be like stainless steel or aluminum. We are not 
worried about the quantity because you can get it tomorrow. We are 
ntensely interested in what your study might show as to whether it 
would be advantageous in the use of commercial aircraft at the present 
price. 

Mr. Goopy. That study happens to be under way now. 

Mr. LeFevre. We will try to get the results when available. 

Senator Martone. How soon would it be available? 

Mr. LeFevre. We'll have to check that point. 

Senator Martone. How long? 

Mr. LeFevre. I am afraid to say. 

Senator Matonr. Three months, one month. 

Mr. LeFevre. At least 3 months. 

Senator Maronr. I wonder whether as a part of this testimony of 
vours, if it comes in in time—and IT have every reason to believe it 
would—would you make th: at part of your testimony ? 

Mr. LeFevre. Yes, sir; we will. We have just entered into the 
study from a commercial Vietpotihi and I did not include it here be- 
cause of its status. 

Senator Martone. You see our reason for wanting it ? 

Mr. LeFevre. Yes. 

Senator Manone. If we could get this out of our hair as a critical 
material the minute enough of it is being used in civilian industry to 
equal about what the military needs in time of war, that is the objec- 
tive of course. Go ahead. 

Mr. LeFevre. That concludes my testimony, sir. 

Senator Matonr. Your testimoney will be furnished you and you 
can rearrange it for completeness and accuracy. 

I think we have cleared this up, due to the fact that Mr. Harris 
testified there has been a new estimate come in from the Administrator 
of National Defense, which is classified information, but will be given 
the committee in Washington in executive session. 

I take it from your testimony you are ready to use it up to any 
feasible percentage from 25 to 90 percent as you progress with it, with 
its fitness and availablity, if you knew it were available you would 
design it up to whatever is feasible at that time? 

Mr. LeFevre. That is right. 

I would like to qualify the 90 percent. 

Senator Matonr. I understand that. 

Mr. LeFevre. That is structural weight and when we get up to 
speeds we were talking about, we are going to need metals such as 
titanium to withstand the temperature. 

Senator MaLone. What speeds? 

Mr. LeFevre. Mach. 2.5 to 3. 

Senator Matonr. W hat is that in miles per hour? 

Mr. LeFevre. Three times the speed of sound which varies at dif- 
ferent altitudes and temperatures. 
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Senator Maton. 1,800 to 2,000 miles an hour. You would be talk 
ing about guided missiles at the moment ? 

Mr. LeFevre. Could be. Yes, sir. 

Senator Matonr. But my question then remains the same. If you 
knew the metal were availab le, if the Government took the respons 
bility of going right ahead and making it available in specification 
that would fit your work, there would be no difficulty in your desig 
and you would put it in just. as fast as it were feasible; is that right 

Mr. LeFevre. If we had the specifications of the top alloy titaniun 
we want, we would use it. 

Senator Matonr. You could not go ahead and demand it until yo 
knew you were going to get it? 

Mr. LeFevre. Yes,sir. Weare going back again around the circle 

Senator Matone. I wanted you to explain it. 

Mr. LeFevre. Well, when an aircraft manufacturer is approached 
by the military to develop a certain type aircraft, desired specifica 
tions and performance of the airplane are established by the custome: 
and the manufacturer is expected to meet these requirements if he 
hopes to obtain a production contract. To meet these requirement- 
aircraft designers may have to consider the application of certal 
titanium alloys in those areas where high temperatures preclude the 
use of dural and the weight of steel prohibits the utilization of this 
heat-resistant. material. If titanium products capable of satisfying 
the desired specifications established by the designers are available 
from the suppliers, the material will be designed into the aircraft and 
the military so informed of the manufacturer’s need for this type 
metal. 

Senator Matonr. But it is up to some other agency, which could 
only be the Government in the case of the pioneering part of it, to 
make this metal available to you. 

Mr. LeFevre. When we need the metal, we order it from the sup- 
plier. 

Senator Matonr. Whoever it may be. 

Mr. LeFevre. That is right. 

Senator Matonr. But when you are looking for new suppliers, these 
contracts are mostly made with the Government. 

Mr. LeFevre. Yes, sir. 

Senator Matonr. In the beginning, at least ? 

Mr. LeFevre. Yes. 

Senator Matonr, Then if it is available, you would use it, but you 
could not design the plane and put it on the production line unless 
you knew absolutel y it would be available? 

Mr. LeFevre. We could not design the plane and presume to build 
it without the material. 

Senator Martone. I appreciate your appearance here. I know it is 
a hardship, and I think you have listened to enough of this testimony. 
If you have any suggestions, we will be glad to have them. 

Mr. LeFevre. I do not have any suggestions. I think the com- 
mittee is doing an excellent job in trying to ferret out the bottleneck 
and keep titanium moving in industry and in the field, I think it is 
a matter, in my own personal opinion, of everyone getting together 
and cooperating. It is as simple as that. The supplier, the manu- 
facturer, the military, together we can do a great deal to push titanium 
development with the aid of the administration which you represent. 
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Senator Martone. I think you can and the Senate detected a need 

x some intervening agency and they conceived it to be a Senate 
omimittee. Therefore they passed this second resolution, 271, extend 

o the work. 

We know from long experience with Government agencies that a 
Government man can only run his neck out so far or there will be a 
casualty. But if he has a Senate committee and has reasonable ex- 
pectancy that the Senate committee report will be accepted by a 
number of Senators on the floor and they are at least encouraging him 
on the work, it may encourage this very cooperation you are talking 
about. 

| thing that is the thought behind this committee. 

Mr. LeFrvre. | think so. 

Senator Matong. Thank you very much. 

Mr. LeFevre. Thank you, sir. 

Senator Matonge. Mr. Luther P. Spalding is here from the North 
\merican Aviation. That is the company of which Mr. Lee Atwood 

; president, 

Will you identify yourself for the purpose of the record and give 
us any information you think would be helpful? You have been 
listening to the testimony and you know the objectives of the com- 


mittee. 


STATEMENT OF LUTHER P. SPALDING, CHIEF RESEARCH EN- 
GINEER, NORTH AMERICAN AVIATION, INC., LOS ANGELES, 


CALIF. 


Mr. Srpatpine. My name is Luther P. Spalding, chief research 
engineer, North American Aviation, Inc. 

Senator, I do net have much to add to the statement which Mr. 
Atwood made before your committee in Los Angeles about a year 
ago. The general situation in our company regarding titanium utili- 
zation has not changed materially in that period. 1 can give you a 
few figures bringing things up to date over what we presented at 
that time. 

Senator Matone. We will be glad to have it. 

Mr. Spanpine. We indicated a year ago that our estimated con- 
sumption of titanium for 1954 would be 830,000 pounds and for 1958, 
790,000 pounds. At this date in 1954 it appears that our actual utili- 
zation will be in the neighborhood of 650,000 pounds. ‘That is some 
what less than the 830,000 we anticipated a year ago. The primary 
reason for this reduction was the strike at our company in the late 
months of 1953, which resulted in some schedule changes in the first 
quarter of this year. 

Now going to our 1955 estimates, which as I indicated, we previously 
calculated at 790,000 pounds, we now believe will be 1,100,000 pounds. 
This figure is based essentially on firm contracts. 

For 1956 our estimate is in the neighborhood of I million pounds, 
this being based on some firm contracts which extend into that period 
plus anticipated figures. 

Senator Martone. It would not be any more materially increased 
from 1955 ? 

Mr. Srauprine. We do not know that, Senator. This is our predic- 
tion as of today. 
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Senator Matone. But you estimate it to be about the same? 

Mr. Seaupnove. Yes, although, as my other figures just showed, in 

the past year our 1955 estimate has gone up by roughly 25 percent. 


In other words, we got more new business than we had anticipated a 
year ago. 


Senator MALONE. 
receive ? 

Mr. Spauprnc. That is right. It is our best guess at this date. 

Senator Martone. Go right ahead. 

Mr. Spauprne. One other group of figures which we discussed at 
the meeting a year ago had to do with the amounts of rejects and 
scrap and other losses. Our figures rather closely paralleled those 
given just now by the representatives from Convair. On the average, 
over the past several months we find that our rejections of incoming 
material (that is, not meeting specifications) is about 15 percent. The 
loss due to trimming of formed parts is around 35 percent. 

Senator Martone. Is that the scrap ? 

Mr. Spauprne. Yes, and the loss due to defective fabrication, parts 
which we break in trying to make them or otherwise, will run about 8 
percent. 

Senator Martone. Totals pretty high? 

Mr. Spatpina. Yes. 

Si 


You are depending on the business that you may 


ator Matone. About 58 percent: only 42 percent usable. 
Mr. Spauprne. That is correct; yes, sir. 
Senator Martone. What happe ns to this scrap now? 


age of that reclaimed at the present time? 


‘fr. Spatpine. We have sold a rather limited amount of that back 
to some of the producers. They will occasionally take segregated 
scrap at a figure of about $1 a pound. We have not been successful in 
disposing of much of it. I believe we have on hand right now some- 
thing like 150,000 pounds. 

Senator Martone. All the serap is being saved in all instances hoping 
that there will be a method devised to reclaim it. 

Mr. Spatpina. Yes, or sold back to the producers. 

Senator Matonr. What do the producers do with it? 
claim a portion of it or just save it? 

Mr. Spacprna. I cannot really speak for them. I understand they 
are utilizing some scrap, but I do not know the details of that. 

Senator Matone. Go ahead, then. 

Mr. SPALDING. 


Any percent- 


Do they re- 


A year ago we also stated that we were having very 
considerable difficulties in procuring the amount of titanium we needed 
for our current production se hedules. Since that time the situation 
has eased very materially and at the present date our purchasing 
people advise us that they are having no particular difficulty in buying 


the material we need—that is, the quantities of material we need—on a 
3- to 4-month delivery basis. 


Senator Matone. Do you have any knowledge of any foreign coun- 


try that is shipping any titanium into this country or contemplating 
doing so? 

Mr. Spatprna. I have no knowledge of it, sir. I believe that is about 
all I ean add as I say to the t testimony given a year ago which I believe 
covered our situation except for these up-to- Sate figures. 
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Senator Matonge. The committee has not been too well satisfied with 
» methods of estimating needs for national defense and for carrying 
it through. 
You only order the titanium that you know you can use and you 
ive reasonable expectancy will be available. Your design keeps 


abreast of the availability of this material approximately ¢ 


Mr. Sratpine, Yes, sir. In fact, in the past it has been a little bit 


ahead of it. 


Senator Martone. Now it is catching up with you but you, in your 
new designs, you merely attempt to use up what you thought you could 
vet of the proper gr ade. 

Mr. Spatpina. Well, the matter of quantity has not been, is not now, 
of real concern to us; that is, as of today. 

Senator Matong. It has not been? It is available. 

Mr. Sratpine. That is right. It was the problem a vear ago on an 
mmediate basis. It is not now on an immediate basis. We do not 
have the problem as far as quantity is concerned. However, we are 

ot yet satisfied with the quality of titanium in all respects as many 
of the others have testified. 

The strength properties and other characteristics are not as good 
as we would like to see them. However, in our new designs, we eo out 
ona limb a little bit and we assume that for a design that we will have 
in work 2 or 3 years from now that the properties of titanium will be 
somewhat better than they are now, and we gamble to the extent of 
crane that basis. We did that 3 or 4 years ago. 

nator Matone. You try to keep abreast of the availabi lity of 
certain materials that are included m the makeup of your plane? 

Mr. SpatpinG. Qualitywise. 

Senator Martone. That is a good expression. Now if you knew 
there was more of it going to be available, would you keep increasing 

the amount you put in your plane ? 

Mr. Spatprne. More quality ? 

Senator Matone. More of the right quality that you knew would be 
available or had reasonable assurance. 

Mr. Spatpine. We do not need any more right now. We have 
advance designs which would utilize a higher percentage of titanium 
than our present designs do and which would require titanium of 
better properties than we are getting at present but we have not gotten 
orders for those airplanes as yet. 

Senator Maronr. When you do the demand will be there. 

Mr. Spauprne. Yes. 


FUTURE USE OF TITANIUM 


Senator Martone. Tell us what percentage of titanium you are 
using in your manufacture, generally speaking, and the percentage 
that you would use if it were available in the foreseeable future of the 
proper alloys and so on. 

Mr. Spatprne. Yes, sir. At the present time we are using from 
1 to 5 percent. of the airframe weight in a number of our current pro- 
duction airplanes. As to the future, Mr. Atwood covered this a year 
ago and I can do no better than essentially repeat him. We be- 
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lieve that the percentage can go to 60 or 70 percent of the airframe 
weight at some future date, maybe 10 to 15 years. 

Senator Martone. Whenever the proper alloys and the amount is 
available, you think that the foreseeable future holds that possibility 
of going up to 70 percent ? 

Mr. Spatpine. Yes. However, there are additional provisos. One 
of the major ones is the engines, which would be required to operat 
at the very high speeds which would require the 60 or 70 percent of 
titanium in the structure. The present engines would not do that 

Senator Matone. We have testimony from the representatives of 
the engine companies like the Curtiss-Wright Co. that they 
are prepared to manufacture such engines. That is to say as titanium 
of proper quality is available they can add part by part until finalls 
they have what they need but do it in a way so that they just do not try 
to use titanium that is not available, not try to make it all at once but 
make the kind of engine I would assume you are looking forward to 
using in your type of plane when the proper alloys and proper amount 
of titanium alloys are available. 

Mr. Spaupinc. I am not an engine designer, sir, but as I understand 
it, there are perhaps two parts to this engine development. The use 
of titanium in either a present engine or some future engine offers the 
immediate advantage of substantial weight saving. 

As to the design ‘of an engine to go at 1 or 11% times the speed of 
sound versus 3 times the spe ed of sound, that is a matter that involves 
more than the use of titanium. Not being an engine designer I can- 
not go much further than that but that is my understanding. 

Senator Martone. That is true, we are only considering titanium at 
the present time. It would have to be a rounded-out job. 

Mr. Spauprine. Yes. 

Senator Martone. It was pointed out by Mr. Hurley and others in 
testimony that when you save a pound in ‘the airframe and you know 
that when you are designing the engine it makes a difference in that 
design, makes a difference in your wing spread and other parts of the 
plane and te engine which must be a coordinated effort. 

Do you have any further statement ? 

Mr. Spatprna. No, sir. 

Senator Matonr. Your testimony will be returned to you and any 
additions you care to make for completeness or accuracy you are per- 
fectly at liberty to make. As a matter of fact, it is helpful to the 
committee that it is accurate when we finally use it. 

Thank you very much. 

Mr. Seavprnc. Thank you, sir. 

Senator MaLone. We have Mr. F. S. Wartman, of the Bureau of 
Mines, Boulder City. 

Mr. Wartman, will you identify yourself for the purpose of the 
record? We are calling you for the principal reason that there has 
been a change in the setup of your bureau here, that is, the objectives 
of your work. 

Would you describe after identifying yourself for the purposes of 
the record, will you describe what the change i is and what the objectives 
now are going to be of this Bureau? 
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STATEMENT OF F. S. WARTMAN, BUREAU OF MINES, 
BOULDER CITY, NEV. 












Mr. WartMan. All right. 

My name is Frank S. Wartman. I am head of the Electrometallur- 
gical Branch of the Metallurgical Division, Region 8, Bureau of 
Mines. 

I might outline first a little bit of the way that the titanium program 
in the Bureau is organized to get the background of that work at 
Boulder City. 

The planning and coordinating and economic phases of it are mostly 
carried on by Mr. Cervenyak who is Chief of the Light Metals Branch 
in Washington. 

The experimental extractive metallurgy is carried on almost en- 
tirely at Boulder City. The work on fabrication we lding, and that 
sort of thing is done at College Park. Both the Albany station and 
the station at Rolla have done some work on beneficiation of domestic 
ores. 

Now as to the work at Boulder City, our primary purpose is to 
attempt to develop improvements in processes for making titanium 
sponge or other forms of primary titanium. That has ~ been par- 
tially sponsored by the Ordnance Corps of the Army. We found 
that the dev elopment, one of our objectives which the Ordnance Corps 
was most interested in, was the development of a continuous process. 
We found that was somewhat more difficult to attain than we antici- 
pated and also it developed that it might not be too great an advan- 
tage economically and because of that ‘delay certain of our facilities 
were not in use. 

So the General Services Administration made a contract with us 
or we made a contract with them to produce up to, I think, 500,000 
pounds of sponge in those unused facilities. That contract has been, 
was completed as far as production went, I believe the 9th of August. 
In order to utilize the crew and facilities, we were requested by Gen- 
eral Services Administration to put in some proposals what you might 

call large-scale development work dealing principally with the Kroll 
process “and chlorination of domestic ores. 

The original proposal which was prepared by Mr. Lloyd and Mr. 
Cervenyak was rejected and we prepared a slightly modified pro- 
posal which was also rejected. Then we prepared a third proposal 
which dealt only with smelting and chlorination of domestic ilmenite 
especially ilmenite from Idaho, and that third properly was rejected. 

Well, by that time we were at the point where we had to make some 
decision as to disposal of the crew because we were required to give 
them 30-day termination notices. 

Since we had no further use for that facility or for the crew, we 
were forced to issue termination notices for all those men who had 
been operating the production work and they have now all been ter- 
minated. The facility has been cleaned up and is in standby condi- 
tion. That termination of the production work did not affect the 
course of the regular investigative program on titanium which is con- 
tinuing within the limits of this year’s appropriation. 

That work deals as I said primarily with an attempt to improve 
the extractive technology of titanium. At present we are working 
trying to develop a method for using sodium rather than magnesium 
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as a reducing agent and we are working on the development of the 
electrolytic method for purifying scrap or spoiled sponge and we are 
continuing on a very small scale with the beneficiation of domestic 
ilmenite. 

That work has been going on a number of years. 

I think that summarizes the present status of our operation. 

Senator Matonr. Now how many of these men, employees were 
terminated under the conditions you outlined ? 

Mr. Warrman. Well, | do not know the exact number. 

Senator Martone. Just approximately. 

Mr. Warrman. In the titanium development section alone—in the 
whole plant it amounted to somewhat over 100 because, not only the 
development section had to be terminated, but all the supporting serv- 
ices likewise—the machine shop, laboratory, and the clerical workers 
in the office—everything else had to go that were connected with that 
work. It amounted to about. 50-percent reduction in the course of the 
station. 

Senator Matonr. Now in this work of determining—and I do un- 
derstand that you either now have a project in hand or will have one 
to determine the best methd or feasibility of changeover from the raw 
material, rutile to ilmenite—what amount of personnel will be neces- 
sary for that work? Any additional? 

Mr. Warrman. Well, we will have to go out and get a new crew 
somewhere ; yes, sir, because we intend to go on with the work we are 
now doing so that this additional work requires going out and recruit- 
ing new workers. 

Senator Matonr. How many new workers? 

Mr. Warrman. That depends entirely on the money. We do not 
have any such program at the present time. 

I only have recently heard that there were more discussions again 
on it and the proposal was approximately $600,000 I believe for a 
2-year period. 

Now that is to be divided between the Albany station, who will do 
certain parts of the work, and the Boulder station will do the actual 
chlorination work and testing out the quality of the titanium chloride. 

I would say that probably it will not mean more than 20 employees 
at most. 

Senator Martone. Additional? 

Mr. Wartman. That is right. 

Senator Matone. A balance of about 80—— 

Mr. WarTMAn. Yes. 

Senator Martone. How long a job and what is the magnitude of the 
job of determining the best method and procedure in utilizing ilmenite 
instead of rutile? 


USE OF ILMENITE 




















Mr. Warrman. Well, I think we can make a fairly good, a fairly 
adequate survey of the possible techniques and indicate which ones 
are most feasible in the 2 years that is proposed to be allotted, 

Senator Martone. You think it would take 2 years before the 
Titanium Corp. could change over to the use of the ilmenite? 

Mr. Warrman. You have to define the conditions about which you 
are speaking there. You see, there have been for a number of years 
attempts to beneficiate ilmenite. I think some of the earlier ones 
depended on partial reduction—ilmenite is a combination of iron 
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and titanium oxide and the early work depended on the reduction of 
the iron part of the molecule to metallic iron and treating it with 

id to dissolve } it out and get a Sj) nthetic rutile. 

In any , beneficiation of ilmenite the main objective is to get out 
the things other than TiO, as quickly a s possible so as to make the 
chlorination equipment smaller and simple r. 

That was the first one that has been proposed. It, of course, 
has the disadvantage that it takes acid and one gets iron chloride or 
iron sulfate which is of no earthly use. Then I think the next major 
advance is the smelting operation up in the Canadian deposits to get 
the so-called sorrel slag. 

That is admirably suited to the making of pigment and is nore 
cipally slanted in that direction. Their primary objective is to m 
a slag high in TiO,, which is acid soluble, to be converted into pigme nt. 

It has the objection so far as chlorination goes that in order to 
get rid of the iron they substitute some other material which would 
consume chlorine and which would be a residue in the chlorinator, 
and which would introduce certain mechanical difficulties. 

The latest work which has been done at the Albany station of the 

sureau according to various patent reports by some of the operating 
companies is to try to devise a technique for smelting ilmenite in 
the electric furnace in such a way that the iron is reduced to metal 
and is reduced as a separate phase of metallic iron which can be drained 
off in a useful form and leaves a high TiO, slag to which no flux 
has been added and consequently which does not have an increased 
amount of material which will take up chlorine. So now when you 
say that you could convert to the use of ilmenite it depends on just 
what you mean by “convert.” It would be quite possible to simply 
chlorinate ilmenite in the place of rutile. 

Senator Martone. More e spensivet 

Mr. Warrman. It would put a greater load—any iron that is in 
the feed to the chlorinators comes out as a sludge of iron chloride and 
it would mean providing greater sludge-reclaiming facilities. Of 
course, it would be more expensive because the iron would use up 
chlorine. In conversion you may mean converting to sorrel slag or it 
may mean actually smelting and making a high TiO, slag with no 
additional flux which would virtually mean no change in the present 
equipment. 

It would mean putting in smelting facilities for the slag. 

Senator Matonr. I think you have probably given us a very good 
technic al explanation of it and I think we understand the trend. The 
subcommittee’s purpose in conducting the further investigations is 
to assist wherever possible in bringing about the use of domestic 
materials instead of materials which have to be shipped across a major 
ocean in the manufacture of strategic and critical materials, simply 
because it has been established that the rutile we are getting from 
Australia would not be available the next morning after war started, 
and neither would the ilmenite we are now getting from India. So 
vour work in perfecting the Kroll process, in my opinion, can result 
in a very valuable contribution. 

You think the time element would be—how long did you say before 
you might get definite results? 

Mr. Wartman. We see no reason why we could not get definite 
results within the 2 years allotted, maybe less. It depends on hew 


things break. 
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Senator Matone. Now, your contract for the manufacture of tita- 
nium has definitely terminated. You are not in that business a 
more. 

Mr. Warrman. No, the committee on reorganization of the Bureau, 
which I believe was due to some joint committee of Congress, recom 
me onded very specific ally that the Bureau get out of actual productior 
operations unless they were essential to national defense and it seem 
that at the present time, at least, actual operation of our facilities 
there for production is not necessary and to a considerable extent they 
interfere with our regular investigative work. 

Senator Martone. Of course, that is a very definite point and a1 
important point. I asked about that when I was here aleve: 

Some of us have been perturbed that there might be a trend of cut- 
ting down on the work here, but is there any indication that the work 
will be cut below what it was before you went into the manufacturing 
business ¢ 

Mr. Warrman. Yes, both the contribution of the Ordnance Corps 
and the regular Bureau funds have been reduced somewhat. 

That is, 30 or 40 percent. 

Senator Martone. That means a reduction in personnel ? 

Mr. Warrman. No, sir. 

Well, I will have to amend my figure somewhat. The figures I 
gave you for the reduction of force due to termination of the produc- 
tion facilities also included a certain amount of reduction due to the 
reduction of the regular appropriation. We had started last year 
actively on this proposed program of chlorination and ilmenite bene- 
ficiation and that was just going good at the end of the year when it 
was necessary to drop it and let those men out. 

Senator Manone. Now., Mr. Wartman, your testimony will be 
mailed to you and if you have any additions to your testimony for com- 
pleteness or accuracy, you make make them. 

Your testimony before was very important. Your work has been 
important. I was glad to see it recognized by the Secretary of the 
Interior by presenting a little token of. recognition of your work. So 
if you have nothing further to offer, we will thank you very much for 
your appearance. 

Mr. Warrman. Thank you, sir. 

Senator MAtonr. Now we have Mr. Rowley here who is the general 
manager or president of the Titanium Corp. Mr. Rowley, will you 
come forward? If you have anyone you would like to bring with 
you, just have them come up and sit with you. 

Mr. Rowley, will you identify yourself for the committee and give 
us a résumé in your own way of what improvements have taken place 
in your operation here since we were last in Henderson and what the 
future holds in your opinion for the manufacture of the product here 
and the general picture of the industry if you care to. 


STATEMENT OF E. R. ROWLEY, PRESIDENT, TITANIUM METALS 
CORPORATION OF AMERICA, HENDERSON, NEV. 


Mr. Rowtry. I will be glad to. 


My name is E. R. Rowley, president of Titanium Metals Corpora- 
tion of America. 
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INCREASED PRODUCTION OF TITANIUM 


I believe when you held hearings here last fall that we were operat- 
g in the range of 3144 to 4 tons a day. It was bringing down its 


Brinell hardness from a contractual limit of 224 which was too high 


r requirements of the industry. In this past year we have increased 
it production from 314 to 4 tons to 10 tons a day, achieved in Sep- 
ember, at a quality level of approximately 150 Brinell. 

It required some extensive changes in equipment and a great deal of 
ird work, for which I think the boys should be complimented. 

We know that that is not the end of the rope, that there can be still 
further quality improvements made. Tonnagewise we felt it was not 

se to ask for more tonnage until we had chewed up what we had 

ten off. That had been quite a problem. 

We feel now and have entered a proposal to GSA that we should 
eX} a this Henderson ae by approximately 15 tons a day to a 
otal of 25 tons a di ay or 9,000 tons a year. 

Phat proposal was only submitted this week, so I hope it will 
receive favorable consideration from GSA. 

Senator Martone. I think the appearance of Mr. Gumbel here 
today makes it clear they are making every effort to meet the amount 
of production that has been laid down by the Office of Defense Mobili- 
cotta and I think this matter of increase in production here or 
elsewhere where companies have met their contract would be a ques- 
tion of meeting of the minds on a new contract. I hope there is not 
too much delay. Go right ahead. 

Mr. Rowtey. We feel there is some natural advantages to an expan- 
sion of a plant. You should get lower cost material by expanding a 
plant than by building a new one of identical capacity. We have 
available some of the capital investment that would not have to be 
duplicated and this plant should be reasonably low in capital cost 
per ton of titanium. 

Senator Matonre. I suppose the overhead in management and 
general direction of a 25-ton plant would not be increased in propor- 
tion to the increased production either, would it? 

Mr. Rowtry. No; it would not. It should be. It will have to be 
increased, but not in the same proportion. And the know-how that 

; been built up over the vears should make it go into operation 
ore quickly than might happen with a new crew. 

Senator Martone. What do you estimate for the time limit? Sup- 
pose you were granted in the immediate future a 15-ton additional 
contract. How soon do you think you would be producing 25 tons 
a day? 

Mr. Rowiey. We would estimate 24 months from the signing of 
the contract with the probability that we could get some addi tional 
tonnage after approximately a year. We have not yet determined 
just what that intermediate tonnage increment would be. 

Senator Matonr. Now, you have heard the testimony today; you 
know in general the objectives of the committee. We are only inter- 
ested in the availability of this material. There is nothing you can 
do to increase your capacity until you get a contract, is there ? 

Mr. Rowrey. Very little. We have the possibility of skidding 
over somewhat as you would expect in any plant. Today, going 
beyond our present capacity to any considerable extent would require 
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some tbility to dispose of the sponge, a stockpiling provision, 
revaiiian ¢ fund provision. 

Senator Martone. Anything that there is not a ready market for 
now within your contract the General Services Administration no 
takes for storage ? 

Mr. Rownry. Yes, sir. 











POWER REQUIRI 





MENTS FOR INCREASED 


Senator Matonr. Now give the committee the benefits of your 
advice as to what you need, if anything, in addition to the contra: 
to go into this additional production. Do you have the facilities and 
power and water and everything necessary to do the job? 

Mr. Rowtry. We would 
now have available. 


Senator MALonr. Tell the committee, if you can, briefly 
of power you ire USING 


TITANIUM 





PRODUCTION 








require considerably more power than wi 


the amount 
, What it amounts to in kilowatt-hours per 
pound or per ton, ind what power you have available, what yo 
would need in your estimate if you took the contract in 1955 and 1956 
which would be the 2 years approximately consumed in reaching the 
capacity. 

Mr. Rowtry. We have available now through a contract with the 
Colorado River Commission some 150 million kilowatt-hours; 20,000 
kilowatts. 

We need about three quarters of that for our present operation. 
Expanded operations would require a total of 
hours and 40,000 kilowatts. 

Senator Martone. Where would you get this power ! ¢ 

Mr. Rowtry. We have not nailed that down because we have not 
yet made any firm commitments for the expansion or had any firm 
commitments offered to us. There are several possibilities as I under- 
stand them. One, the possibility of Shasta Power; two, the possi- 
bility of some standby or some peak, I should say, not firm, Arizona 
power ; three, the possibility of some steam-generated power from loca] 
utilities ; the fourth possibility would have to be a plant of our own. 

They are not in order of desirability or of economics. We would 
like, of course, to get the power at the most economic figure. That 
would be the ultimate objective. 

Senator Martone. This steam plant of the local power company— 
that is, the local power company that serves the Las Vegas area—is a 
contemplated plant. Isthat construction started ? 

Mr. eeraut I know the equipment is contracted for. A specific 
date has been set for completion. 

Senator Martone. There is a serious intention to build such a plant? 

Mr. Row ey. Definitely. 

Senator Martone. Tell us about this Arizona Power that has been 
available. We also have available here today officials from the Ari- 
zona Power Co. and we intend to hear them as to what type power 
this is, but what is your judgment from what you know about it? 

Mr. Rowtry. I am not too competent to speak about that, Senator. 
We had a survey made some considerable time ago which has lain 


dormant since and it is available for a certain period of the year. I 
think it is in the winter. 


300 million kilowatt- 
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Senator Matone. Has it changed since the evidence was presented 


before the committee last year? 


Mr. Rowtey. Not to my knowledge. We have not resurveyed 
ind I would hesitate to say. 

Senator Maronr. My remembrance of the testimony and it will be in 
the testimony itself, is that the power that was offered was secondary 
power to the extent that it was available only in certain months of the 
year, winter months, and in varying amounts and then a clause in the 
contract that if and when they required the power for their own use 
your contract would be terminated. Is that about the way you 
remember it? 

Mr. Rowtey. I know the first part and I believe the second part, too. 

I think it would be better to verify it 

Sen ator Matonn. We will verify it. I wanted the record to show 
that is approxim: ately the testimony of last year. 

"ee we intend to have testimony here from the other manufacturers 
n the area and what we would like, of course, would be the testimony 

f these companies as to what they are now using, their probab le 
ne for 1955, 1956, 1957 as far ahead as they can see any expansion 
which, of course, again depends in large measure on contracts or 
demand in the area itself and perhaps to a considerable extent on the 
ivailability of additional contracts just as you have offered to make 
with the General Services Administration. 

So again we are facing the situation and have for several years here. 
You cannot take the contracts without the additional power, assur- 

ince that vou can get it, of a type you can use and you cannot contract 
for the power until you have the contracts to utilize it. Therefore, 
there is a gap there that must be filled and the committee is trying to 
be helpful to the extent of bringing together the demand and the con- 
tracts whenever feasible. 

Mr. Rowiey. I would like to add if I may, that in addition to these 
power requirements I have mentioned for Titanium Metals Corp. of 
America there would be additional power requirements for the chlorine 
production that would be necessary for that expansion. 

Not only would Titanium Metals Corp. of America need more power, 
but Stauffer Chemical Co., which would supply that chlorine, would 
also require more power. 

Senator Martone. In other words, looking ahead, say, 4 years or 5 
years which is not very long to look ahead when you are talking about 

availability of power, if you are able to fulfill your 15-ton-a-day con- 
tract within 2 years and the record of testimony proves to be correct 
over a period of a vear and a half before this committee we still need 
more titanium. We have not yet reached 150,000 tons a year. Is 
there any reason why an additional contract could not be taken then? 

Mr. Rowtry. No, sir: there is no reason and we would like, of course, 
to continue to grow in the titanium metal business. Both our parent 
companies have a record of wanting to do such things annd we now 
have half of the sponge capacity. 

T do not know if it would be wise for us to have half of the 150,000 
tons but we would not like to stop at 9,000. 

Tt is a logical consideration to expand the plant up to some given 
size rather than build new plants. I would think that 9,000 tons 
would not be our limit here. 
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Senator Ma.onr. Then isn’t it advantageous to look ahead al th : 
power and if you took an additional 15 tons per day, we will sa 

1957 or latter part of 1956, then you would need half again as mu 
power as you use now for this 15 tons per day? 

Mr. Rowiey. We would need half again as much. We would need 
again as much as we have available. We have a contract for 150,00 
We would need another 150,000. At the end of that period of time o 
sooner, with titanium demand continuing to grow as it will, we would 
like to take another bite at growth. 

Senator Martone. Could you take this testimony of yours whic] 
will be returned to you and project your operations for say 5 years 
in the future prov iding the opportunity offered ¢ 

Mr. Row.ey. Would be glad to and I can also give some figures 
and these could be calculated from this testimony today, the kilowatt 
hours and kilowatts per ton of annual capacity. 

Senator Martone. What is the requirement in kilowatt-hours pe 
pound or kilowatt-hours per ton, however you have it in your mind? 

Mr. Rowxry. That has to be qualified to some extent. There is not 
a clear-cut answer. 

Senator Martone. I understand that. 

Mr. Rowtry. I dai say between 20 and 25 kilowatt-hours per 
pound of titanium metal if you add in all the power that has gone into 
the chlorine and magnesium. 

Senator Martone. Omit chlorine because we can take that wp under 
another heading in another company, merely the manufacture of 
titanium. 

Mr. Row.ry. Just our power requirement here without counting in 
Dow, who is the only producer of magnesium in the country. They 
put in power that we buy in ingot magnesium form here. 

Senator Matone. Yes. 

Mr. Rowrey. It is approximately 15 kilowatt-hours per pound. 

Senator Maronr. What is it for the magnesium requirement in 
kilowatt-hours, approximately ? 

Mr. Row.ery. It is roughly 10 to 12 kilowatt-hours per pound of 
magnesium. 

Senator Matone. How much magnesium for each pound of 
titanium ? 

Mr. Rowrry. One for one theoretically. That is not attainable. 
It will vary. I think 144 isa fair figure. Mr. Wartman could answer 
that. 

Senator Martone. That would be 25 kilowatt-hours in itself or more? 

Mr. Rowxny. My 15 kilowatt-hours include recycling some mag- 
nesium. 

We do not have to buy the whole pound and a quarter. 

Senator Matone. It does not amount to that, it is less than a pound 
including the recycling. 


Mr. Rowiey. We do not buy a pound of magnesium for each pound 
of titanium we make. 

Senator Matone. It is like serap metal. If you can reuse it 

Mr. Rowtey. We not only recycle the magnesium but we also re- 
cycle the chlorine. 
Senator Matonr. What percentage of the chlorine and magnesium ¢ 
Mr. Rowtry. We consider that confidential information. 
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Senator MaLtone. You can complete your testimony. The question 
ill be there, and for accuracy and comple ‘teness, 

Mr. Rowuey. I think almost any good chemical engineer can calcu- 
e how much of the magnesium and how much of the chlorine would 
It should be something on the order of two-thirds of 


recovered. 


Ci. 
Senator Matone. You can round our your testimony in that regard. 
Mr. Rowiey. Mr. W andhies an calculated that many times. 
Senator Martone. What other products, if any, besides magnesium 
nd chlorine do you buy in the manufacture of titanium that you do 
manufacture yourself or produce? 
Mr. Rowtey. We buy our titanium-bearing raw material, which is 
itile. 

Senator Martone. From Australia? 

Mr. Rowtry. Yes, sir. 

Senator Martone. The raw material, then magnesium and chlorine 

re the only pure hases you make outside of your own company ? 

Mr. Rowirey. We buy some chemical reagents that are peculiar to 
our operation. I would rather not talk about them. They can be pro- 
cured rather readily and, of course, we have the usual maintenance 
materials which, in this process, are relatively costly but not difficult 


yf 


to procure. 
Senator Matonr. This magnesium eee eas by Dow Chemical 


at a distant plant. Where is that plant from which you purchase the 


magnesium ¢ 

Mr. Rowtry. I believe Dow makes magnesium at Freeport and 
Velasco, Tex. 

Senator Matoner. Chlorine is the only product you purchase in the 
area here? 

Mr. Rowtry. We do purchase some caustic soda here which is made 
at the same time that chlorine is made. 

Senator Matone. By the same company ¢ 

Mr. Row.ry. By the same company. And one of our reagents is 
purchased here also, hydrochloric acid. 

Senator Martone. If you will complete your testimony along the 
lines there indicated, we will apprec iate it. 

Now, is there anything else that you would like to offer for the 
benefit of the committee ? 

Mr. Row.ry. Only to say that we certainly have unlimited confi- 
dence in this metal and in its future. I would like to make one gen- 

eralization that 1 keep in my mind all the time, which is that I think 

the company that uses the most titanium most intelligently in an 
airframe or engine is quite likely to have a big jump on the other 
fellow. 

Senator Matone. The testimony of all of the producers practically 
corroborates that conclusion. There is always a question as to who 
should take the lead in making this material available. 

Now you have heard the testimony of Mr. Wartman that they are 
going to experiment here in use of ilmenite in the place of rutile and 
the transfer of the manufacture from rutile to ilmenite. What do 
you have in mind in that regard ? 

Mr. Row.ey. We, too, are working on that and intend to continue 
on it. When we talk about a few thousand tons of titanium a year, 
with the process so new to us, we wanted to concentrate on those things 
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specific to titanium, so it was the simplest thing to do to chlorinate 
rutile. 

As the program grows there may not be that much rutile available. 
The bulk of what is available is from foreign shores. It is not a 
sensible thing to hang business for national defense or even private 
business on something like that. So our intention is—and we have 
been doing some work and are stepping up the tempo of it—to develop 
the ability to produce titanium tetrachloride from ilmenite and when 
you say that you say from a North American raw material because 
there is almost unlimited quantities available on the North American 
Continent. 

Senator Martone. We are glad to hear you say that. It is a source 
of wor y to the subcommittee that we are dependent on foreign sources 
for so many materials. 

Give us an idea again all in one statement of the number of kilowatt- 
hours that you are now using and what you would need with the 
additional 15 tons per day and then additional 15 tons after that 
period. 

Mr. Rowuey. For our present 10 tons a day we use approximately 
15,000 kilowatts and 110 million kilowatt-hours. For 25 tons that 
we are projecting we would require approximately thirty-five to forty 
thousand kilowatts and 300 million kilowatt-hours per year. We re- 
quire 4,000 kilowatts per thousand tons of annual capacity and just 
over 30 million kilowatt-hours per thousand tons of annual capacity. 

Senator Martone. I think that is very helpful. 

I would like to insert in the record at this point a table—Comparison 
of estimated annual power use month of September 1954. 

These figures are subject to correction after the testimony is 
available. 

(The comparison follows :) 
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Senator Matonr. We thank you very much, Mr. Rowley, for your 
appearance, 

Mr. Rowtey. Thank you, Senator. 

Senator Maronz. Mr. Art Newell is the works manager of the 
Stauffer Co. Mr. Newell, will you identify yourself for the record. 
We are leaning heavily on you as well as the other companies here. 
You have had long experience in the area and you know what j is neces- 
sary in a general way for the expansion of the area. 

The Stauffer Co. has been ver y important in the products it has pro- 
duced for other companies such as Titanium Corp. 

You, also have contracts that apply to national defense. Some 
maybe you can mention, some maybe you cannot. But if you could 
give us an idea of the power you are now using, the power you have 
under contract. You have heard the possible g growth of the area as 
far as titanium is concerned and your part in it, if you could give us 
some idea of what you could project for, what you are using in 1954, 
what you project in 1955, 1956, 1957 and then as far in the future as 
you conveniently can, the committee would appreciate it. 


STATEMENT OF ART NEWELL, WORKS MANAGER, STAUFFER CO., 
HENDERSON, NEV. 


Mr. Neweitu. Thank you, Senator. I am Arthur Newell, works 
manager for the Stauffer Chemical Co, of Nevada. 

Senator, I have with me Mr. Roy Martindale, who is our power 
consultant. 

Senator Martone, Mr. Martindale gave us very informative testi- 
mony at our last hearing. 

Give your initials to the reporter. 

Mr. Maxrrnpate. Roy Martindale, consulting engineer. 

Senator Martone. You are from ? 

Mr. Marrrnpate. Sunland, Calif. 

Senator Matonr. Now, go ahead, Mr. Newell. 

Mr. Newe.u. Senator, as Mr. Row ley has already told you, we fur- 
nish them with the necessary chlorine which they use for the produc- 
tion of titanium metal at the present time. He has also indicated to 
you that we furnish them some caustic soda and some hydrochloric 
acid. Those chiefly are the products that they take from the Stauffer 
Chemical Co. 

I would like to say that our company has indicated that it is willing 
to do everything possible to expand their production to take care of 
the increase in requirements of chlorine an other chemicals, to allow 
the Titanium Metals to reach the capacity of 25 tons and I assume 
when that is reached, as Mr. Rowley has indicated, they decide they 
want to go further, that Stauffer will be interested in keeping pace 
with that development. 


Senator Matonr. You may submit anything for the record, any 
figures or tables you care to. 

“Mr. Newetw. 1 will be glad to submit some written papers here to 
your secretary and you can use what you like for them. 
Senator Matone. Just submit them as you go along, if you care to. 
Mr. Newe. I will hand them to him. 
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I would like to say that our power requirements—I will go back 
a step further to say just for the record that our products at this plant 
ire chlorine, caustic soda, benzene hexachloride, insecticide DDT raw 
inaterials which are chloral and monochlorbenzene and hydrochloric 
acid. 

The principal raw materials which we are using are salt, we use 
approximately 10,000 tons a month at the present time, alcohol, ben- 
zene, power about 18 million kilowatt-hours scheduled for November, 
water in the amounts of 120 to 130 million gallons per month, natural 
cas. 50 to 60 million cubic feet per month. 

Senator Matong. Is this the record at present? 

Mr. Newer. Yes, sir. 

Senator MALONE. Make some estimate, if you care to, as to the 
future. 

Mr. NEWELL. We anticipate that by 1956, 1957, to take care of 
titanium requirements plus other requirements of our own that the 
power requirements will have expanded to approximately 367 million 
kilowatt-hours per year. We have on firm contract from the Colorado 
River Commission 139 million kilowatt-hours which leaves 229 million 
kilowatt-hours we shall have to draw from other sources. 

Those sources which may be available to us are Arizona, steam power 
from Arizona, especially in the wintertime. There is, as Mr. Martin- 
dale may point out, the possibility of steam power from southern 
California in the summertime. There is the possibility of Shasta 
power in southern California and there is a good likelihood there 
may be power available from the Southern Nevada Power Co. as they 
add additional units. The fact was brought out that one unit was 
being installed, would be installed in the immediate future and would 
be ready perhaps by January 1, 1956. 

I understand that Southern Nevada Power has under consideration 
the possibility of adding additional units and also perhaps larger 
units if the demand in this area is sufficient. 

I think that if we have to expand here to take care of the chlorine 
requirements for titanium metals and for additional Stauffer cus- 
tomers, that we will be faced with a considerable expansion in plant. 
We will be faced not only with securing additional power for our 
requirements here but we wili be faced with the problem—and this 
is probably opposite to what you are usually required to do—find 
a sale for some additional caustic. We will have something like 40,000 
tons of additional caustic annually to dispose of, 

Senator Matone. On account of the demand for chlorine? 

Mr. Newe.n. Right, because of the stepup of chlorine demand. 

We are finding some additional usage for caustic soda in the mining 
industry and we are trying to develop all the markets we can on the 
coast but we may be faced with the sale of a lot of caustic we do not 
know now just what we will do with. 

I do not know of much else that I can add to this picture right at the 
moment. I think it has been pretty well covered in the earlier state- 
ments. 

Senator Martone. Would you like to submit your tables for the 
record ? 

Mr. Newe tw. Yes, sir. 
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(The tables follow :) 


STAUFFER CHEMICAL Co. OF NEVADA, 
Henderson, Nev., October 22, 19: 
Re Stauffer Chemical Co. of Nevada, Henderson, Nev. 
Hon. GEORGE MALONE, 
United States Senator for Nevada, 
Washington, D. C. 


Dear SENATOR MAtone: The Stauffer Chemical Co. of Nevada and its affiliate, 
the Montrose Chemical Corp. of California, manufacture at Henderson the 


following : 


Products 


Chlorine DDT intermediates 
Caustic soda (a) Chloral 
Benzene hexachloride insecticide (6b) Monochlorbenzene 


Hydrochloric acid 
Principal raw materials used 
Salt—10,000 tons per month 
Alcohol 
Benzene 
Power—18 million kilowatt-hours per month, November 1954 
Water—120-130 million gallons per month 
Natural gas—50-60 million cubie feet per month 
Uses of products 
(a) Chlorine: 
Manufacture of BHC, DDT intermediates 
Benzene hexachloride 
Hydrochloric acid 
Titanium tetrachloride 
Household bleach 
Water treatment 
Sewage treatment 
Swimming pools 
Manufacture of other chemicals 


Between 80 and 90 percent of the chlorine manufactured here is used on the 


project. 
(b) Caustic soda—5,000 to 6,000 tons per month: 
Manufacture of steel 
Oil refining 
Soaps and detergents 
Meat packers 
Vegetable oil processing 
Mineral processing (includes uranium, tungsten, and titanium) 
Food products (olives) 
Water softening 
Other chemicals 
(c) Benzene hexachloride: 
Insecticides, particularly for boll weevil in cotton areas 
(d) DDT intermediates : 
Chloral and monochlorbenzene are further processed on the Pacific coast 
to finished DDT. 
(e) Hydrochloric acid—4,000 tons per month: 
Manufacture of jet fuels (ammonium perchlorate) 
Mineral and metal processing, particularly molybdenum, tungsten, 
titanium 
Food products processing 
Disinfectants 
Other chemicals 
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er requirements 
Stauffer’s power requirements have grown from 91,400,000 kilowatt-hours for 


the power year 1945-46 to an estimated 211,500,000 kilowatt-hours for the power 


ir 1954-55, 


Projected 
operation operation 
1954-55) 1956-57) 


211, 500, 000 367, 800, 000 
139, 000, 000 | 139, 000, 000 


72, 500, 000 228, 800, 000 


Kilowatt-hours per year 
Kilowatt-hours contract 


Balance required..._..... nesesensiemiee a 


Additional power over contract is now being obtained from unused pool power 
plus steam power from Arizona. 

Possible near future sources may come from one or more of the following: 
(a) Arizona, (0) California, (¢) Southern Nevada Power Co. 

For Stauffer, power represents approximately 20 percent of the total cost of 
chlorine and caustic, hence, it must be obtained at a reasonable price to be com- 
petitive with manufacturers in other localities. 

It should be pointed out that to reach the expansion indicated above an invest- 
ment of approximately $10 million will be required. 

One of our major problems will be to dispose of the additional caustic manu- 
factured—amounting to some 42,000 tons per year. 

Yours very truly, 
A. T. NEWELL, Works Manager. 

Senator Matonr. Now what part, without going into anything that 
may be classified information—I understand you do have certain con- 
tracts, at least your part of the manufacture of chlorine and the caustic 
soda they use in titanium would be a national defense use—what part 
of your power would you say is used or allocated that could probably 
be « ‘alled national defense industry finding its way into national 
defe ons 

Mr. Newewu. Well, as strictly national defense contracts with the 
Federal Government I would s say that we cannot label those as such. 
Our products find their way into other factories and to other uses 
which go directly for national defense. 

Senator Matone. I did not mean that you make direct contracts 
with the Government but your chlorine goes into the manufacture 
of titanium and the Titanium Corp. have the contracts ? 

Mr. Newey. That is right. 

Senator Martone. What percentage would you say of the power you 

ise is used to manufacture products that do go into national defense 

Mr. Neweww. Insofar as titanium is concerned, I would say roughly 
20 to 25 percent of power, our power, would go for that purpose. 

Senator Matone. For the chlorine and caustic soda? 

Mr. Newew.. Yes, and for hydrochloric acid which is not always a 
byproduct but must be manufactured by burning chlorine and hy- 
drogen. 

Senator Martone. What other product goes in as an end product to 
the support of national defense ? 

Mr. Newewi. May I answer that by telling you the use of our prod- 
ucts. The chlorine is used for manufacturing benzene hexachloride 
which is a DDT intermediate; for hydrochloric acid; titanium tetra- 
chloride; household bleach ; water treatment ; sewage treatment ; swim- 
ming pools; manufacture of » number of chemicals. 
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The caustic soda which we produce at the same time goes into t 
manufacture of steel; into oil refining and especially for the produ 
tion of high octane gas; for soaps and detergents; for meat packers 
vegetable oil proc essing; mineral processing, particularly uranium; 
tungsten; and titanium. It goes into various ‘food products like pro: 
essing of olives, water softening and for manufacturing a 
ber of other chemicals. 

Senator Martone. You could say roughly maybe 90 percent or more 
of the power, the end product is in the support of national defense. 
Petroleum would be classified as national defense because one of th¢ 
worries which, I think, is past now, is having a reserve capacity | 
the production of petroleum for war. 

Mr. Neweww. That is correct. 

Senator Ma.one. Now, without these products the mi anufacture of 
the end product of petroleum would be impossible, would it not? 

Mr. Newsriu. That is right. 

Senator Matonr. What would you say, then, the percentage of your 
power supply reaching that end product necessary in national defense 
could be properly alloc ated in that category ? 

Mr. Sea. I should say that probab ly 75 percent of it at least 
might be allocated to that. 

I think you have contributed a great deal to our record; and, if yo 

will, when the record reaches you, round it out for accuracy and con 
ple teness, we will appreciate it very much. 

Mr. Newe.zt. Thank you. If you have any technical questions for 
Mr. Martindale, he will answer them. 

Senator Matone. Mr. Martindale has heard my remarks, and his 
comment in that connection would be interesting for the record. We 
are simply trying to find out what is the national-defense requirement 
for power in this area, and, of course, the additional demand. 


STATEMENT OF ROY MARTINDALE, POWER CONSULTANT, 
STAUFFER CO. 


Mr. Marrinpate. I might add in addition to what I testified last 
year that practically all the present planned development in Cali- 
fornia and I believe in Arizona is from steam. There is very little 
more hydro available to this area except that that you have men- 
tioned in the development of the upper river. 

At the present time the surplus of power in what we call the general 
power pools available to this area is possibly not more than 15 percent 
and will be somewhat improved not in 1955 but in 1956 from present 
plants that are contemplated. 

Senator Matonr. You are aware that the Colorado River Commis- 
sion of Nevada has application in good standing for 90,000 kilowatts 
of power from Shasta Dam ? 

Mr. Marrinpare. Yes, sir. 

Senator Martone. And it is of long standing. Now, there has been 
some difference of opinion as to how it could be made available. 

I think you testified before there is no question but what it could 
be available if the spirit is there to make it available in this area and 
in the Reno area, northern Nevada. 

It is simply a question of the proper demand. Do I remember cor- 
rectly that that is about what you testified ? 


great oo. 
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MartinDaLe. It is a question of feasibility, the facilities and 

insmission lines would probally take it in the event of war emer- 
cy. In peacetime it is pretty much a question of feasibility. 
Senator Matong. Well, have you made any study of the feasibility ? 
\r. Marrinpare. I have not. 
Senator Manone. We are all aware of the feasibility factor. 
Mr. Marrinpate. It would depend on what the wheeling charges 
| losses might be. 
[ mentioned last year, I think, in my testimony, there were 2 ways 

vetting energy to this area by transfer and that still holds, those 2 

s are still available. 

Senator Matonr. Give us the benefits of a review of the two ways. 
Mr. Martinpae. I have to go back and refresh my memory but 
e was through the transfer of power to the city of Los Angeles and 
iter replacement in Lake Meade, and the other was through the 
lison company possibly the Metropolitan Water District exchanging 
ter through that method. 

Both of them are physically possible but they have to make specific 
rangement to doit. Both would involve, I presume, losses to some 
‘tent and wheeling charges and I do not know what th: a would be. 

fr. Newett. May I aska question? Do you know what the produc- 


tion cost of power is at Shasta at the present time? “ep it 3 mills? 


Senator Martone. I do not know exactly what it is but that is ascer- 

uinable. 

[ do not think it has changed any. 

Mr. Martinpate. I think it is on the order of 414 to5 mills. That is 

why I mentioned economic feasibility. If that is not true, it might 

eadily go out of the feasibility field. 

Senator Martone. Naturally you talk about feasibility, but, for 
example, it is not feasible to take the basic investment of Titanium 


Corp. and base it on power in an area on 2 counts, 1 that you get 


t in the winter months in varying amounts and the other 1, you ‘do 
ot get it at all if you happen to need it. 

You would not recommend an investment on that basis, would you, 
s an engineer unless you had another source ? 

Mr. Newe vu. Senator, aren’t we talking about in the final analysis 
what the laid-down cost is here? We are talking about two things, 
the laid-down cost, and the availability. 

If it costs more to bring power from Shasta here than we can buy 
it for from Southern Nevada Power or from Arizona or from a com- 
bination of these three then it is not feasible, as I understand it; if we 
can get it for less we ought to go after it. 

Senator Martone. That is right. But there is one more factor. 
When you get firm power from an investment that is already made, 
then the price fixing will not change over 5, 10, 15, or 20 years. You 
have got something you can put an investment upon, but when you 
get power from Arizona or Southern Nevada Power Co. or others 
where it is subject to change with the cost of fuel or any other condi- 
tions, labor and all, you are not very happy . 

Mr. Newewx. You are perfectly right. 
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Senator Matonr. There will never be another 2 mills per kilowatt 
hour in a large project in the United States such as right down here 
under your noses. 

That completes the hearing for today and the subcommittee will 
stand in recess until 9 o'clock in the morning. , 

(At 7:20 p. m. the hearing was recessed until 9 a. m., Saturday, 
October 23, 1954.) 
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STOCKPILE AND ACCESSIBILITY OF STRATEGIC AND 
CRITICAL MATERIALS TO THE UNITED STATES IN 
TIME OF WAR 


SATURDAY, OCTOBER 23, 1954 


Unrrep STATES SENATE, 
\[iNERALS, MATERIALS AND Fuets Economic SUBCOMMITTEE 
or THE CoMMITTEE ON INTERIOR AND INSULAR AFFAIRS, 
Ti nde rson, Ne v. 

Che subcommittee met at 9 a. m. in the Colorado River Water Com- 
mission offices, Henderson, Nev., Senator George Malone presiding. 

Present : Senators George M: slone (presiding) and Ernest Brown. 

Also present: Jerome Adlerman, counsel; Arthur M. Smith, ad- 

nistrative assistant to Senator Malone. 

Senator Matonr. The committee will be in order. I guess 9 o’clock 
was a little early for some of the boys. We would not hold it this 
morning in view of the other things going on but ind ‘ommittee has 
hearings starting on Monday in Reno on the Truckee-Carson project 
in d therefore it is necessary for the chairman to get away at noon. If 

lave not quite finished when I have to leave at about 11:15, Senator 

Rin n will be here to complete the hearings and Mr. Ac Herman, the 

uinsel, and Mr, Smith, my administrative assistant will stay to the 
end. Ido not believe it will be long this afternoon. 


STATEMENT OF HAROLD J. STOCKER, LAS VEGAS, NEV., 
ACCOMPANIED BY PAUL 0. DRURY 


Mr. Srocker. My name is Harold J. Stocker, 1201 Freemont, Las 
Vegas, Nev. 

Mr. Drury. I am Paul Drury, Las Vegas. I was one of the incor- 
porators of Aero Metals Corp., and president of it for its approximate 
first 6 months of being. Subsequently I terminated any connection 
with them and found that Mr. Stocker had been in connection with 
the Shawinigan Water & Power Co., had made several trips to Mont- 
real and Shawinigan Falls, Quebec, and had succeeded in having a 
working agreement with them and conference between Mr. J. A. Ful- 
ler, the president, and Mr. Norman R. Fasken, the director of research 
department and Mr. Phillip S. Gregory, the chairman of the board 
and that negotiation resulted in the possibility of eventually some 
agreement being made with Mr. Stocker tending toward a mutual 
agreement. Subsequent to my withdrawing from the Aero Metals he 
approached me and we took up the matter - with Shawi inigan at July 
22. b have this letter from them which I can make a “part of the 
record. 
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(The letter follows.) 


THE SHAWINIGAN Water & Power Co., 
Shawinigan Falls, Quebec, July 22, 195 


Mr. Pau O. Drury, 
Las Vegas, Nev. 


Dear Mr. Drury: I certainly was surprised and interested to learn from y 
letter of July the 14th, that you are no longer president of Aero Metals Cor 
You are to be congratulated on guiding this company through to the negotiat 
stage for a contract with the United States Government re titanium metal. 

As you already know the process which we are developing for the electroly 
production of titanium metal has yet to go through the pilot-plant stage. The 
fore we are not at this time able to make any firm estimates on production costs 
for this new process or what would the necessary volume be to warrant setting u 
a plant. We hope that these next few months will give us this information. 

Until this phase of the work is completed we are not forming any policies wi 
regard to where the eventual plant would be set up or with regard to possib\ 
licensing of the process to others. When the time comes we shall certainly 
your proposition every consideration. 

At the present time patents covering our new process have not yet issued 
Canada or the United States, therefore, we are not able to send you a « 
thereof. However, the patent has issued in Great Britain under No. 678,80 
You could undoubtedly obtain a copy of this by writing to the British patent 
office. 

With best personal regards to yourself and Mr. Stocker, I am, 

Yours very truly, 


N. R. FAskKen, 
Director, Research Department 


Mr. Drury. This gentleman refers to a new electrolytic process of 
obtaining titanium sponge from titanium tetrachloride eal the plan 
envisioned was to utilize sl: ag from sorrel in which the original mem 
orandum stated that there were some 300 million tons in their dum; 
at the present time and that they were producing daily 900 tons of slag 


which would be enough to produce about 150 tons per day of titanium 
sponge. 


‘The next step in the matter was on September 1, a letter from Faske1 
dated September 1, 1954. 
(The letter follows:) 


THE SHAWINIGAN WATER & Power Co., 
Shawinigan Falls, Quebec, September 1, 1954. 
Mr. Pavut O. Drury, 
Las Vegas, Nev. 

Dear Mr. Drury: Your letter of August the 21st was on my desk when | 
returned from holidays, hence the delay in answering it. 

Since I wrote you over a month ago there have been some few further delays 
in getting our pilot plant started. However, we now have made a start but onl) 
in the tetrachloride producing sections, It will be a few weeks yet before the cell 
producing the metal itself will be in operation. However it will be sometime after 
that before there will be much in the way of additional information such as I 
believe you will be interested in. Pilot plants do not work and produce as quickly 
as apparently you expect. 

As far as a visit by you and Mr. Stocker is concerned I will be very glad to have 
you come and see us. However, since writing you last the secrecy regulations 
imposed on this project have been tightened to some extent. I would suggest 
therefore in order that everything is in the clear that you obtain clearance to see 
this project. This would have to be obtained from the Department of Defense 
Production in Ottawa. I have no doubt that Mr. Stocker could arrange this 
through his connections with Senator Malone. 

I will be looking forward seeing you and if you will let me know exactly when 
you are coming I shall appreciate it. 

Yours very truly, 
N. R. FaskeEn, Director Research Department. 
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Mr. Drury. We contacted Senator Malone’s office and requested him 
. secure such clearance. That we have not gotten but we did get a 
letter or request by telephone from his secretary that we write Mr. 
{rmstrong, assistant secretary of the Embassy of the Dominion of 
Canada and that letter we will put into the record. 

(The letter follows :) 

OcToBER 4, 1954. 
Mr. ARMSTRONG, 
Assistant Secretary, Embassy of the Dominion of Canada, 
Washington, D. C. 

Dear Str: A short while ago, we requested the office of Senator George Malone 
to secure from your Embassy, the necessary blanks required to grant a defense 
clearance permit to deal with the Shawinigan Water & Power Co., and were 
advised by the Senator's office to contact you directly. 

Mr. Harold J. Stocker, of 1201 Fremont Street, and I, 2101 South 10th Street, 
both of Las Vegas, Nev., desire permission of the Office of Defense Production of 
Canada to continue negotiations which have been under discussion for about a 
vear With the Shawinigan Co. on the subject of titanium. 

\t various times, Mr. Stocker or I have been in touch, personally or by letter, 
with Mr. P. 8. Gregory and Mr. N. R. Faskin, director, research department. 

We understand from them that it is now necessary to have this clearance 
before making a visit to any of their plants, and we would appreciate your 
courtesy in facilitating this clearance as soon as possible. 

Very truly yours, 
Paut O. Drury. 


Mr. Drury. In answer to that, we had a letter from them, dated 


October 12, 1954. 
(The letter follows :) 
CANADA, DEPARTMENT OF DEFENCE PRODUCTION, 
CLEVELAND PARK STATION, 
Washington, D. C., October 12, 1954. 
PAUL O, Drury, 
Real Estate Appraisals, 
Las Vegas, Nev. 

DeAR Mr. Drury: Reference is made to your letter of October 4, 1954, request 
ing clearance to visit the Shawinigan Water & Power Co., on behalf of yourself 
and Harold J. Stocker. 

In accordance with the United States-Canada Industrial Security Agreement, 

| visit requests must be submitted through one of the United States services 
as it is necessary that they verify the security status of the persons who wish to 
visit Canadian industries. 

In view of the above, your letter has been referred to the Chief, Foreign Liaison 
branch, Directorate of Intelligence, USAF Headquarters, Room 4A912, The 
Pentagon, Washington, D. C. (attention Lt. Col. R. R. Catterlin). 

Should hastening action become imperative, it is suggested that you contact 
Lieutenant Colonel Catterlin (Liberty 5-6700, extension 7 


7-5296) direct. 
Yours very truly, 
BE. R. ARMSTRONG 


(For N. R. Chappell, Director). 

Mr. Drury. Whereupon we have already contacted Senator Malone, 
and Senator Brown is now in the picture and we have passed our 
problem on to him. He has contacted his Washington office, and that 
is the same personnel who served Senator Pat McCarran so ably, and 
they have taken over just as things stopped. We have from Senator 
Ernest S. Brown the following telegram, under date of October 21, 
which is yesterday, directed to Paul O. Drury, 2101 South 10th Street, 
Las Vegas: 


Eva advises— 
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and then he refers to Mrs. Adams, of course, the late Senator M 
Carran’s secretary— 


Eva advises evidently confusion existing re security clearance Vegas parties 
Government has no interest in activities of individuals, hence cannot give defenss 
clearance permits to visit foreign plant having defense contracts unless indi- 
viduals concerned can be sponsored by this Government as military ager 
Then matter is on Government to Government basis. Evidently queries fro 
other offices and seeming pressure has aroused curiosity as to need for visit prior 
to negotiating on commercial basis. Neither Government admits of any interest 
in any negotiation except as between military agents of each country. Pentagon 
asserts no file here as no consideration is being given under present circu 
stances. Respectfully suggest parties airmail full details and any informatior 
which would offset above contentions. 


(Signed) Ernest F. Brown, Senator. 

it has been the intent, I am sure, for quite a long time to facilitate 
private industry in the obtaining of a sufficient quantity of titanium, 
both sponge and ingot, or any other form that is necessary for the war 
effort or otherwise, and we are asking for your good graces in trying 
to expedite for us the means of obtaining a clearance so that we can 
go up and talk business with this plant with whom we have been in 
contact for nearly a year’s time and from whom we find we are now 
barred from having contact with due to a security regulation required 
snd which our United States Air Force says they find no reason for 
giving us any clearance or even looking into the matter. 

Senator Brown. Mr. Drury, I have brought this to the attention of 
Senator Malone as your Senator from Nevada and I wish to assure 
you on his behalf and myself that we have taken steps to do what can 
possibly be done to facilitate what you desire for the reason that we 
believe it is in the interest of national defense to the extent of getting 
the metals program moving as you have indicated. 

Mr. Drury. I would like to make one comment. Of course, it is 
entirely au new process over that which is currently in use by both Du 
Pont and Titanium Metals Corp. It is as far as we know a continuous 
electrolytic process which has gone through three pilot-plant stages 
and they are now operating at 20,000 amperes which is producing to 
our best information approximately 1 ton per day of very high quality 
sponge in the neighborhood of 100 Brinel test and conceivably sitting 
on top of a source of supply that is located here in America where we 
have no transportation problems in the event of war where they them- 
selves, the Shawinigin Water & Power Co., assure us they have ample 
power not only to make titanium tetrachloride necessary but to make 
the ingot. and the finished job. 

Mr. AptermMan. As far as I know, there is no electrolytic process 
being used in this country, I think, except the office at Boulder or 
Bureau of Mines have a little experimental work on it. 

Mr. Drury. I am not sufficiently up on those matters. I do think 
that there have been several lines of effort to get into the problem 
through that road. 

Mr. Aprerman. There is no commercial titanium being produced 
by that method at present ? 

Mr. Drury. To the best of my knowledge; no. 

Mr. AptermMan. All using some modifications of the Kroll system. 

Mr. Srockxer. Union Carbide has applied for use of the Canadian 
patent. 
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\fr. ApLERMAN. This would be something new 
it they are doing in the United States? 
Mr. Drury. It isa completely different approach. 
Vir. STOCKER. This would not be done in the United States. 
Mr. ADLERMAN. I suggest you incorporate whatever correspondence 
i think is important and we wil! put it in the record as an exhibit 
and then when we get to Washington we will see what can be done. 
Mr. STOCKER. I talked to them on the tele | hone and they said come 
p anyway. 
(Discussion was continued off the record.) 
Senator Brown. Thank you gentlemen very much. 
Is there anybody else here who desires to testify ¢ If not, the chair 
n wishes the committee meeting to be recessed until the call of the 
Chair. 
Senator Brown. We will be in recess. 
(At 1:45 p. m. the subcommittee recessed subje ‘t to the call of the 
(Chair. ) 






























STOCKPILE AND ACCESSIBILITY OF STRATEGIC AND 
CRITICAL MATERIALS TO THE UNITED STATES IN 
TIME OF WAR 


FRIDAY, NOVEMBER 19, 1954 


Unirep States SENATE, SUBCOMMITTEE ON 
MINERALS, MATERIALS, AND Fugets EcoNoMIcs oF 
THE CoMMITTEE ON INTERIOR AND INSULAR AFFAIRS, 
Washington, D. CG. 
The subcommittee met, pursuant to recess, at 9 a. m. in room 224 
Senate Office Building, Senator George W. Malone presiding. 
Present: Senator Malone. 
Present also: Jerome S. Adlerman, chief counsel; George B. Hol- 
lerer, staff engineer ; N. D. McSherry, chief clerk. 
Senator Matonz. The committee will be in order. 


STATEMENT OF THOMAS P. PIKE, ASSISTANT SECRETARY OF 
DEFENSE (SUPPLY AND LOGISTICS) 


Senator Maroneg. I am glad to see you, Mr. Pike. 

Mr. Prxe. I am glad to be here, Senator. 

Senator Martone. Sometimes the chairman of the committees will 

ot admit it, but they are woefully ignorant about things—simple 
things, and then sometimes it is very hard to get the information. 

In 1953, the Senate passed Senate Resolution 145 that directed this 
committee to determine the accessibility of critical materials in time 
of war for our expanding economy and for our security. As a result 
of that resolution, this committee, then, had to determine the area 
that would be accesssible in time of war and then, within that area, 
see how self-sufficient we could become in securing what are known 
as critical materials, 

It was determined then that the Western Hemisphere would be the 
only dependable source in the first go-around in the next world war. 

But it seems wise to follow through to the last detail, as far as the 
committee is able, to determine the availability within this area that 
was agreed could be defended. 

One of the many critical materials that we paid particular attention 
to was titanium because we had testimony that to make a long-range 
sonic speed plane, titaninum was needed because of its weight-strength 
ratio and heat-resistant qualities; that no known metal approaches it 
in the heat-resistant and weight-strength ratio. 

So we asked you to come for a particular reason. It was determined 
that the Department of Defense had asked for 35,000 tons of titanium 
annually, at a time when not too much was known about the material. 


87 

































































































































































































































































































ST 


headed by 





( 





hk 





<PILING STRATEGIC ANI 


and Du Pont, in New Jersey. 
l that approximately 2,000 tons annually were being ma 


W e founc 
factured, 
It met ori 
not enough 


to be 140, 150, 160, but it was not meeting the actual need. And or 


the contra 
pre duction 

General 
Wright Fie 


be a good st 

Then we 
But nothin 
this estimat 
istration to 


Mr. PrKe. 


Senator \ 


) 





The request was transmitted to the Office of Defense Mobilizatio) 
Dr. Flemming. There it was cut to 22,500 tons. 
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annual] 


to two companies, Titanium Corp., in Henderson, Ne 


much of which did not meet the necessary specificatic 


210 hardness, but there 


known about it at that time. Later it was determin 


‘t for 10 tons per day at 


met the specific atio ns. 


Henderson, 334 tons of 


Metzger, Chief of the Production Resources Div 
ld, was very helpful to the committee and testified 
they could use 12 10,000 tons a year, if it were available. 

Subs sequent testimony from Donald Douglas, of Douglas Aircrat 
Robert Gross, of Lockheed, and others confirmed that 150,000 wouk 


art. 


thought our work was done in that commodity at least 


eto 


contract for that amount. 


My name is Thomas P. 


Defense, Supply and Logistics. 
Senator Matonr. That sounds very 


Mr. PrKe. 


g happened. The Office of Defense Mobilization rais« 
5,000 tons and directed the General Services Admit 


Well, they did speed them wy 
So at least we know they are making some progress. 

I would like to ask you what has been done and who is responsibl 
in the Defense Department to determine really how much titanium 
is needed, and who is responsible for the 35,000 tons daily ? 

Mr. Senator, I am very happy to have this chance to 
appear here before your committee this morning. 


latone. First, will you give us your full name, and title! 
Mr. PrKe. 


Pike, Assistant Secretary ol 


imposing. 
The big words there might be misleading. Let me 


explain just where I fit into this Department of Defense. 
Senator Martone. Please do. 


Mr. Prxe. 


Senator, I am one of nin 


e 


Assistant Secretaries of De 


fense established under Reorganization Plan No. 6. In that capacity 
I have no line authority from Secretary of Defense Wilson to the mili 


tary services. 


Rather, that line flows directly from Secretary Wilson 


to each one of the secretaries of the milits ary departments. The line 
goes from the Chiefs of Staff and on down the line in the three military 


departments. 
However 


ments. 


I have the responsibility for advising the Secretary of 
Defense with respect to policies having to do with the supply and 
logistic phases of the programs of each one of the military depart- 


More specifically, one of these responsibilities that we have in that 
capacity of staff adviser to Secretary Wilson is to gather from each 


one of the military departments their re 


and, where critical materials are involve 


cal materials involved for both their current procurement programs 
and needs, as well as their mobilization indicated needs. 


Our office, upon obtaining that information, then passes it on to Dr. 


Flemming’s Office of Defense Mobilization, and he has the responsi- 


d, 


uirements for both end items 
those quantities of the criti- 
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bility for seeing to it that the proper capacity in titanium, for in- 
tance, is achieved, or that proper steps are taken to attempt to aug- 
ment the sources of supply and stockpile of nickel and other critical 
materials. 

Senator Matonr. You say that Mr. Wilson makes that decision him- 
lf. Do you advise him direc tly? 

Mr. Prxe. That is correct. My position is strictly one of staff ad- 
viser to Secretary Wilson. 

nator Martone. You are responsible to him and not to any Under 

cretary f 

\(r. Pixs. That is correct, yes. 

In the actual working out of our business there, since Secretary Wil- 
con has such a multitude of duties, | maintain very close contact in my 

- with the Assistant Secretaries of the Army, N: avy, and Air Force, 
for materiel. 

Senator Martone. Who are they? 

Mr. Prxe. They are Assistant Secretary Lewis of the Air Force. 

Senator Matonr. Is Mr. Lewis here this morning ? 

Mr. Pixe. No. Unfortunately he could not be here. I have Colonel 
Carter from the Air Force. 

Che other Assistant Secretaries, Mr. Chairman, are Frank Higgins, 
Assistant Secretary of the Army, and in the N: ivy the Assistant Secre- 

tary < Materiel is Mr. Ray Fogler. 

Senator Martone. That is the Navy ? 

Mr. P IKE. Yes. 

Senator Matone. They have not created any more armor depart- 
ments, have they ? 

Mr. Prxe. No. That is right. 

The _ irines, of course, came under the cognizance of the Secretary 
of the Navy. 

Senator Matonr. Where does the artillery come in? 

Mr. Prxe. That is part of the Army. 

Senator Martone. And the Marines are Navy? 

Mr. Pree. That is correct. 

Senator Martone. But they have not created a separate department 
for the Marines, the artillery 

Mr. Pike. Each one of them serves their own organization. The 
{rmy has their own technical services such as engineers, et cetera. 
{nd the Navy is divided up into approximately seven bureaus. 

Again, in an attempt to be as responsive to your questions—I think 

see what you are driving at and what you are trying to bring out- 

would like to emphasize that my office is only the channel through 
which the requirements information that we get from vaah one of the 
services is passed on to Dr. Flemming. We have the responsibility 

r checking it and being as reasonably certain as we are able to be 
hat the requirements are neither overstated, nor understated. 

Senator Martone. Let me see now. 

You are Assistant Secretary, directly under Mr. Wilson, with no 
one intervening, to advise him after you have consulted with the three 
services, and then drawn your own conclusions; you advise him how 

much of these critical materials and end items we need. Which means 
n the case of rutile and ilmenite and some other ores, if you went down 
that far. Maybe you would advise how to get those items. 
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titanium you need. 

Mr. Pr«e. Titanium is not an end item. By “end item” we mea 
a tank or plane. They are made up of components, and then broke 
down into items of material. 


Senator Martone. Then you advise how many planes of different 





But you also advise the Secretary how much of the end item of 


types, in your opinion, each one of these services needs and the tota 


amount, and then advise the total amount of each critical mate: 
that enters into this end item that they need ? 

Mr. Pree. We do not directly advise the Secretary of Defense; 1 
We receive these figures from the service. 

In the case of titanium, the Air Force is the primary consume: 


Our office is guided by the Air Force’s statements of their own re- 


quirements. 
Senator Matonr. Who checks them? Does anybody check thei 
Mr. Pixr. No. They have their own leadership, starting with t! 


Secretary of the Air Force. Harold Talbott is the top oper: sting g 
manager of the Air Force. And his materiel responsibility is dole 


gated to Roger Lewis, who is Assistant Secretary of the Air Force. 

Senator Martone. Do you finally confer with Secretary Talbott, « 
only with Mr. Lewis? 

Mr. Prxr. No. I have few dealings with Mr. Talbott. My cor 
tract—requirement contracts—are with Roger Lewis. 

Senator Matonr. In the Army it is Secretary Stevens, is it not 

Mr. Pixr. The Secretary of the Army is Mr. Stevens. 

Senator Matonr. And the Navy is Secretary Thomas? 

Mr. Prxr. Charles Thomas; yes. 
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Senator Martone. But you do not go beyond Messrs. Higgins, Lewis, 


and Fogler ? 
Mr. Prxr. That is correct. 


Senator Martone. They determine what all this amounts to, and 


they pass it to you, and you do not question it but go right ahead an 
pass it on to the Secretary ? 


Mr. Prxe. We review it. 

Senator Maronr. How do you review it? 

Mr. Prxr. We have a staff or ganization that has been set up just 
within the last year to do a job of review and analysis of the military 
requirements. ~ 

Very broadly speaking, to get away from the one metal or materia] 
we are talking about, the thinking of the organization was that here 
tofore there has never been any ¢ ‘ivilian check on the stated military 
requirements. We feel that this has been responsible in many situa 
tions for overbuying. We have, in our military system today, of 
course, substantial surpluses of end items as a result of World War II 
and the Korean war w hic *h presents us with a very substantial disposal 
problem; all of which is the general responsibility of our office. 

So we have the Office of Requirements Review and Analysis. Car! 
Rolle, who is present here this morning, is the staff director for the 
materials phase of that Office. 

Senator Martone. In your office ? 

Mr. Prxe. That is correct; yes. 

Senator Martone. And he is the staff director? 

Mr. Prxe. That is correct. He is Chief of the Materiels Branch 
in our Office of Requirements Review and Analysis. 
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Senator Matong. And who is the staff director ? 
Mr. Pixe. Frank Brown. 

Senator Maronr. Is he here? 

Mr. Prxx. No. 
Senator MaLonr. Would you just explain, for the benefit of the 
ee how you go about this?’ Suppose they say to you they 

a thousand different things, do they break it down for you as to 

riti¢ cal materials needed for each thing ordered 

Mr. Prxe. I think perhaps Mr. Rolle could give you a better detailed 
tory on that than I could myself, Mr. Chairman. 

Would it be satisfactory for Mr. Rolle to answer that question? 


OF REQUIREMENTS REVIEW AND ANALYSIS 


Mr. Rotue. Mr. Chairman, the information we get from the serv- 











ices consist not only of the total amount of the given material that 


ey need over a given time period, but we also call for and get from 
em the so-called unit weights, that is, how much of this material 


goes into each B-52, into each F-100 fighter, into each of any other 


pe of fighter airplane, or engine, or tank, or whatever it is; and 

e schedule of production of those items, which they took as the basis 
for coming up with the gross requirement. 

We can then, of course, check the end-item schedule against the 
ipproved production schedules either for current use or for full mobi- 
lization, and by a certain amount of spotchecking we could uncover 
any actual arithmetic errors involved. 

We question, whenever we feel the need to, the amount of the given 
material they say is to go into a particular item, find out where it is 


and do some checking on that. 


So that when we get finished—and in some instances it results in— 
we do not revise their figures, but if we come across anything that 
is inconsistent, we succeed in having them revise their own figures and 
bring them into line. 

That is the general process. Of course, it varies in minute details 
from item to item and from material to material. 

Senator Manone. Then, when you are finished, you, of course, re- 
port to your superior, Mr. Pike? 

Mr. Route. That is right. 

Senator Marone. You do not go beyond that. Mr. Pike gets his 
information from Messrs. Lewis, Higgins, and Fogler; from the Air, 
Army, and Navy. 

This, of course, includes all the material ordered for the Army, 
Navy, and Air Corps? 

Mr. Rozz. That is correct. 

Senator Matong. Every item? 

Mr. Rotie. Every item that is involved in the particular material 
we may be talking : about. 

Senator Matone. Take manganese, for example. Anything that is 
made of steel contains manganese. When you get through, do you 
know the amount of manganese that is going to be required to fulfill 
that year’s or month’s production ? 

Mr. Roue. In the case you have chosen, manganese, which, as you 
well know, is so broadly used in everything that uses steel, we do not 
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attempt to find out how much manganese is in an airplane or a gun 


or a tank. That is derived from the steel requirements. We do get 
the information as to steel requirements, and then there is a pretty 
consistent relationship, as you know. 

Senator Martone. You get the amounts of the different qualities of 
steel ? 

Mr. Ronie. Right. 

Senator Martone. Then, of course, you have your table of metals! 

Mr. Routie. That is right. 

Senator Matone. So that you have all the information to determine 
that? 

Mr. Roxie. That is right. In turn, the Office of Defense Mobiliza 
tion, from the information we furnish them and from other sources 
such as the Commerce Department, will then endeavor to build up 
total national requirement, including military and all other uses. 

Senator Martone. You do not do that? 

Mr. Ronie. No, sir. We do not have any overall responsibility for 
the adequacy of supply. We furnish the military information. 

Mr. Prxr. We do have responsibility of getting that type of infor- 
m on on military products and supplying the Office of Defens 
Mobilization. They have total responsibility. 

Senator Martone. But you could give it to us? 

Mr. Prxe. Surely. 

Mr. Rotix. We could give you their studies. That is, we participate 
with them. 

Senator Matonr. Give us your studies? 

Mr. Rouie. Of the military requirements; yes, we can do that. 

Senator Marone. Will you do that? 

Mr. Pree. Surely. 

Senator Matonr. You see, we have so many other departments, and 
we have been in all of them. Maybe you do not go beyond your de 
partment, but somebody had better start pretty soon, because you have 
General Services Administration, as well as the Office of Defense 
Mobilization. Then we found the Department of Commerce across 
that trail. We find often a dozen or more organizations in the pictur« 
some place that can be a limiting factor. 

Mr. Prxr. I think the way that generally works, Mr. Chairman, is 
that. the Department of Defense has charge of the responsibility of 
getting the military requirements of the metal or steel. 

Senator Manonx. Then let us go right to the heart of it. Who is 
responsible for not giving Mr. Flemming the military requirements? 

Mr. Prxe. Spea king of titanium, and thinking of the Air Force as 
the primary potential large user, I wonder if I could read a bit of 
prepared statement I have here that I think will strike pretty close 

to some of your questions, and maybe we can go on from there. 

Senator Martone. Who is responsible? Tell me that first and then 
read it. 

Mr. Prxe. Primarily the Air Force is responsible for their own. 

Senator Manone. They tell you, and you do not question it? 

Mr. Pike. We question it if the requirements appear to be greatly 
one or understated. 

Senator Martone. Let us go right back to who ought to tell you. 


Lf someone told you that 1! 50,000 tons of titanium was needed and 
was available, what would you do? 
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Mr. Puxe. If we were completely satisfied that the Air Force and 
craft industry, who have the primary relationship on this whole 
itter of how much titanium is needed, and when they gave us re- 
rements that indicated that 150,000 tons a year was needed to build 
e best Air Force, we would be bound to pass that information over 
the Office of Defense Mobilization. 

However, the limiting factor is that we have not got requirements 

f that magnitude from the Air Force. 

[ think perhaps if you would let me read from this statement—I am 

tempting to be responsive, 

Senator Martone. As long as we are so close to it now: Yesterday 
when Mr. Garrett was here, he testified that perhaps one reason that 
o more was ordered than the 35,000 is because you are having trouble 

ith fabrication and alloys as with any new metal and you want to 
hip those problems before you order it. 

But if you wait for that, after it is ordered through the Office of 
Defense Mobilization and give them the go-ahead signal for any addi- 
tional contracts, it takes time to write the specifications and then it 
t vad 2 years to build a plane. So what you are doing is piling 2 or 3 

4 years on the plane. 

"] think it is time we coordinated the paper talk with what we are 
doing. 

Mr. Prxe. Mr. Chairman, let me say just this. 

In answer to what I think you are driving at, the answer to this ques- 
tion is a matter between the Air Force and the aircraft industry and 
the titanium industry. 

Senator Martone. You know what the industry testified to, do you 
not? 

Mr. Prxe. Yes. And I understand that that is a long-term state- 
ment, based upon the ironing out of some of the technical difficulties. 

Senator Matonr. It is a long-term statement, all right, but they 
could use it if they hi ad the specifications, and you figure maybe it 
would take a year or 2 years to iron out the specifications; but you want 
to wait that long before you let any contracts. I think you are going 
about it in the wrong way. 

Go ahead, read or talk informally, whatever you wish. 


TITANIUM REQUIREMENT 





Mr. Prxr. I would like to submit this for the record. 

In testimony before your subcommittee on November 27, 1954, my 
staff gave the latest available Department of Defense requirements for 
titanium, assuming no all-out mobilization, as 28,400 tons of sponge 
equivalent for the year 1956. This was a conversion from computed 
requirements of 17,000 tons of titanium mill products and assumed a 
60-percent yield from sponge to mill products. 

At that time you had received testimony from industry representa- 
tives which indicated much higher potential military needs. We 
stated we would institute a restudy of future military requirements 
in an effort to resolve the wide discrepancy between official and un- 
official information. This study was completed some months ago, 
and the results reported to the Office of Defense Mobilization. 
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In view of improved practices in the utilization of scrap in pro 
ducing mill products, the amount of sponge needed per ton of products 
is less than previously, and should continne downward. Hence, we 
now state requirements only in terms of mill products, which is the 
form in which titanium is purchased by military contractors. We 
leave it to the Office of Defense Mobilization to convert to sponge. 

The revised require ments were requested on the basis that the sup- 
ply would be available and that quality and fabricating problems 
would be solved. And I would like to reemphasize that. 

When we call for a new statement of requirements from the Air 
Force we call for it on the assumption, told them to assume that supp]; 
would be available, and that quality . fabricating problems would 
be solved; just as you have indic ated a few minutes ago. 

So we were not putting any restrictions on the Air Force, as far as 
some of these problems are concerned. We were anxious to see the 
fullest, biggest picture that the Air Force would provide for us. 

Senator Maronr. Do you have the estimate ? 

Mr. Puke. Yes; we have the estimate. That material is secret. I 
have it here for your information, Mr. Chairman. 

These requirements now cover the period 1954-58, assuming no mo- 
bilization. These data are classified, but are available for transmittal] 
to you if you desire. 

The new 1956 figure is much smaller than the previous 1956 estimate 
of 17,000 product tons. Even the 1958 figure is smaller than the previ 
ous estimate for 1956. This is in spite of the fact we carefully placed 
no limitations upon the services or their contractors except that the 
intended uses must be such that the military advantages would war 
rant the use of titanium rather than a cheaper alternate material. 

Not only are these requirements farther than ever from the indica- 
tions you gained from industry testimony last year, but actual place- 
ment of orders by industry is even less than these revised requirements. 
It must be understood that our requirements are not estimated solely 
by the Air Force and other services, but stem from data furnished by 
the very same companies whose representatives testified before your 
subcommittee last year. 

We have reference there, of course, to the aircraft and engine manu- 
facturers. 

We can only presume that the estimates furnished you by the indus- 
try either were based on assumed aircraft production rates far higher 
than those presently authorized, or were based on the assumption ‘that 
titanium could be used regardless of cost in places where it could con- 
fer no military advantages to justify the cost. I believe that a detailed 
scrutiny of the record of this industry testimony will disclose certain 
qualifications and assumptions that may well account for what appears 
on the surface to be a gross disparity that you pointed out pesliee 
here. 

We have also asked the services to develop titanium requirements 
for full mobilization, because under such conditions requirements 
obviously would reach a far higher level and present planning must 
take these into consideration. 

These mobilization requirements are, of course, classified, and al- 
though they can be made available to you, it is sufficient to say at this 
point that they start at a higher level than the presently expected 
peacetime peak and proceed rapidly upward. 
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These mobilization requirements have been transmitted to the Office 
of Defense Mobilization, where they have been combined with nonmil- 

tary requirement estimates. 

Senator Matong. Let me ask you at that point—and I think you 
have now given me some information upon which we can proceed— 
why do you proceed on a long-range, nonmobilization forecast and 
wait until somebody hits you with a bomb to do the other thing ? 

If you believe what you say yourself, why do you not get at it? 

Mr. Pixs. I think our problem i is that we have some big figures, a 
figure of 150,000 tons, that have been given by representatives of in- 
dustry ; whereas the figures that we have here are carefully computed 
bills of material, based upon current production schedules and antici- 
pated production schedules for the next several years ahead. 

These bills of material involving titanium are worked out and ar- 
rived at between the contracting oflicer of the Air Force and other con- 
tracting officers of the services, and the aircraft manufacturers. A 
great deal of what the Air Force contracting officer does depends a lot 
upon what the manufacturer’s representative tells him he can buy and 
use 1n titanium, 

I think we might be able to pin down a great deal of this disparity 
if we brought together the men at the working level from some of these 
aircraft companies, whose presidents or chief officers have made these 
statements, that we find a much more realistic type of picture. [ 
think we would find that those large tonnages of eventual require- 
ments, assuming all the technological problems were worked out, prob- 
ably would be brought closer to the type of requirement figures that 
the Air Force is developing here. 

Senator Matonr. I would say this to you, Mr. Secretary, we have 
had much testimony here from industries that want titanium. The 
reason why I have Mr. Cullen here this morning is to find out why 
it is rationed; why it is not available in civilian industries as it is 
to you, if you do not really need it. 

Mr. Prxe. That was one phase of the problem I am not familiar 
with. 

Senator Matone. If we determine you do not really need it, we are 
going to break this open and start doing pomnanrae else. But if we 
determine you need it and have to have it to make these planes, we 
are about to decide that you are assuming there wii be no war. 

Mr. Prxe. I do not think any of us will assume there is not going 
to be any war. 

To finish up my statement: 

These mobilization requirements have been transmitted to the Of- 
fice of Defense Mobilization, where they have been combined with 
nonmilitary requirement estimates. The Office of Defense Mobiliza- 
tion has developed a program for the further expansion of the titanium 
industry and the stockpiling of titanium sponge, which is aimed at 
meeting these requirements. 

In view of the fact that such a program will involve possible Gov- 
ernment obligations of some $2 billion, Dr. Flemming has just recently 
asked us to take a final hard look at our requirements. This we 
are now in the process of doing. You will recall we discussed this 
in our telephone conversation “the day before yesterday. 

This program, because of its magnitude, will nec ‘essarily be c arefully 
considered before it is author ized, a process I am sure you will agree 
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with, hence I could not say at this time just what steps will be und 
taken in the way of expansion and stockpiling. 

In closing, I would like to say that while we have instructed the 
services and, through them, their contractors, to ignore present prob 
lems of quality, uniformity, and fabricating techniques in arriving 
at future requirements for titanium, these problems do continue to 
exist and have the effect of delaying the adoption of new uses fo: 
titanium. For this reason it is doubtful if the forecast 1954-58 re- 
quirements will materialize on schedule and there is possible doubt as 
to whether the full mobilization requirements would materialize unless 
these problems are solved soon. 

Now, I was very hopeful that I could get Roger Lewis to come down 
here today. I talked to him after I talked to you, and, unfortunately, 
he has to be out of town today. I asked him to give me somebody from 
his office in the Air Force that was in a position to know some of the 
answers to questions which I had pretty well in mind as a result of our 
conversation. 

I have Colonel Carter here, who has been designated by Secretary 
Roger Lewis, and perhaps he could give you, being in the operationa| 
end of this business, a little more responsive answer to some of the very 
important questions you have raised here. 

Senator Martone. Do you want to proceed, Colonel Carter / 
First, would you please identify yourself for the record ? 
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Colonel Carrer. I am Col. Wilbur R. Carter, Deputy Director o! 
Industrial Resources, Headquarters, USAF. 

Pertinent to the question that you had asked earlier, Senator, you 
asked if I worked for Secretary Lewis: Secretary Lewis has the re 
sponsibility for the materiel programs and is responsible to Secretary 
Talbott. Iam inthe military channel responsible to the Deputy Chief 
of Materiel, General Boatner, whose programs, in turn, come under 
the cognizance of Secretary Lewis. 

Rather than making an opening statement, or any statement, sir, I 


think it might be better if I attempt to answer any questions that you 
might have. 


NONMOBILIZATION AND MOBILIZATION STUDIES 


Senator Martone. I might start with the one I just asked the Secre- 
tary. I notice that you have a long range nonmobilization forecast in 
1953, and then again in 1954 you have a mobilization study. I would 
ask you, first, what is the difference? Can you define mobilization and 
nonmobilization studies? What do you mean by that? 

Colonel Carrer. Senator, I think I will probably reiterate several 
things that have been told you many times before. 

Senator Matone. Very well. 

Colonel Carter. The nonmobilization program is the current buy- 
ing program that we have. The mobilization program reflects re- 
quirements under mobilized conditions, as I am sure you are aware of. 

Senator Martone. What is your time element on a nonmobilization 
basis? Are we getting ready for a war? 
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Colonel Carter. I would say this, Senator, that at all times it is the 
esponsibility of the military to be in the best possible position to 

dertake a war in the event mobilization comes along at any time. 
You cannot choose the time when it will come, sir. 

Senator Matone. How do you do that? 

Colonel Carter. That has been carried on by the Air Force. 

| think one of the most tangible and recognizable moves is to get 

e Air Force up to the position where the required materiel is avail- 
ible. 

Senator Maronr. I agree with you when you talk about having the 

aterials available. You have tungsten and manganese and many of 


these other materials. So it is a matter of when you use them. But 


vhen you come to a material that you do not have and it restricts you, 
what do you do? 

Colonel Carrer. We were faced with a comparable problem which 
you may or may not be familiar with. That is in the case of cobalt. 
We designed away from it where we possibly could. We increased 
the economic utilization of the cobalt that we had available. 

Senator Martone. How do you design into titanium if you want 
long-range planes of sonic speed ? 

Colonel Carrer. I was referring to cobalt. 

Senator Martone. I know you were. But I would like you to com- 
ment on that question. 

Colonel Carrer. I will say this—and this is a reiteration of a state- 
ment that Major General Metzger has made some time in the past 
to you—that certainly better performance characteristics can be ob- 
tained from aircraft with beneficial application of titanium. 

Senator Martone. Let me ask you another question. Our time is 
limited and there is no need in explaining to me something about 
which I am familiar. 

Can you make a sonic speed plane that can go 10,000 miles, fly to 
the destination and fly back, without refueling, without titanium ? 

Colonel Carrer. Do you mean above the speed of sound? I doubt 
that it can be done. 

Senator Martone. Do you not think we have to have them? 

Colonel Carrer. I do. 

Let me qualify that. 

Senator Martone. I do not want you to qualify that; I want you 
to answer it. 

Colonel Carter. I will answer it. You can not take a dependable 
material and put it in a critical product, sir. 

Senator Matonr. You have a material here almost like uranium in 
the nuclear field. If the other fellow has it and you do not, I might 
ask what happens to you? 

Colonel Carter. As you stated before, you have the second best 
poker hand. 

Senator Martone. Almost everyone I have talked to assumes it is 
going to take a little time, that time will solve the problem of alloys 
and of fabrication. It may take a year, it may take a year and a half, 
maybe 2 years; it is hard to tell. 

But do you agree with that statement? 

Colonel Carrer. It will take a period of time to solve the technical 


problems; yes, sir. 
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Senator Matonr. Do you think they will be solved ? 
Colonel CARTER. ‘Y es, sir: I think they will be. 


UTILIZATION OF TITANIUM 


Senator Matonr. Do you think you should wait until the problems 
are solved to place your orders for the raw materials for the fabrica- 
tion, knowing it will require a couple of years beyond that date 
to let the contracts and build the plants to produce additional tita- 
nium ¢ 

Colonel Carrer. Senator, I am not ducking your question, but I 
think this is quite pertinent to it, sir: that the pote ntial utilization of 
titanium must come from the aeronautical industry, the man who is 
manufacturing the product we are getting right now, and he is the 
man who must be satisfied that these technical problems are in hand 
or will be in hand at the time that he needs the material. 

We are operating on information that comes from the aeronautical 
manufacturers. 

Senator Martone. Here is what Mr. Gross says: 

We cannot design for titanium unless it is available in the quantities re- 
quired * * ® ‘ 
That is why we took the trip of 3,000 miles to find out what he would 
say. He said the same thing the other day and also said many other 
things that you should know. 

To continue his statement: 

The total production of titanium for 1953, we understand, has been estimated 
at 3,300 tons of sponge. By 1956, we understand, this will grow to approxi- 
mately 22,000 tons of titanium sponge. Using a factor of 60 percent for the 


conversion of sponge into metal, we will have approximately 4 million pounds 
of titanium in 1955 and 26 million pounds in 1956 * * * 


And, of course, suppose you would agree with some of the technicians 
that they will whip that percentage one of these days. 

These are not my estimates. I am just trying in my way to get the 
material together so we can use the best judgment we have. 

Mr. Gross says: 


Now, against this, we assume, must be balanced the industrial requirements. 


Suppose he could say that in 1956 there is going to be 150,000 tons 
of this material; what do you suppose he would tell you when you 
write to him and ask him how much you can use? 

Colonel Carrer. It would be conjecture on my part, sir. 

Senator Matonr. Why do you not write him a letter? If you want 
to get that information, I would advise you to do it. Or you might 

call on General Metzger; you seem to have considerable confidence in 
him. At least. I do. 

Have you asked General Metzger anything about it? 

Colonel Carrer. I talked to General Metzger quite a few times about 
it. In fact, when I was out in the field some 3 years ago, I started 
the work for him in titanium. 

Senator Martone. What do you think of this statement of Mr. 
Gross ? 

Colonel Carrer. I think this is quite pertinent, Senator, and the 
point that I tried to make before is that we asked the contractor, we 
asked Mr. Gross, along with other aeronautical manufacturers, as to 
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what he was going to require, titaniumwise. And the figures given 
this morning are multipli cations of those figures against the number 
of aircraft we are going to buy of the type Mr. Gross or other manu- 
facturers build. 

For the mobilization requirements, we followed the same procedure, 
s1r. 

Senator Marone. In other words, we are back where we started with 
Mr. Garrett. We know that titanium is not available, and so does 
Mr. Gross. So you order planes based on what you know is going 
to be available, and he orders based on what you have ordered “from 
him. 

Colonel Carter. The statement that went out to the manufacturers, 
sir, asked : 

Assuming that there would be adequate availability and that the technical 
problems will be solved, how much titanium is going to be used in your product 
that you build? 

Those are the figures that came back from the aeronautical manu- 
facturers. 

Senator Matone. Have you ever asked them to design a plane with 
the amount of titanium in it that they think ought to be in it ? 

Colonel Carrer. Senator, I do not wish to seem unresponsive to 
your question, believe me; but I think the proposition was put to the 
manufacturer the other way around. We stated the performance 
characteristics we wanted. 

Senator Martone. What performance did you want? Certainly 
there is range, speed, payload, et cetera, that should be gone into. 

You do not have the amount of titanium you need to make the needed 
number of fighters of maximum speed and range, do you? 

Colonel Carrer. I will not answer the question, “Yes,” or “No,” 
sir, because I think there are other factors that influence it. 

Senator Martone. Just tell me, do you have the titanium ? 

Colonel Carrer. The titanium, yes, sir; it is obviously adequate 
right now. 

Senator Martone. To make all the fighters that you want? 

Colonel Carrer. I did not say that. 

Senator Matonr. That is what I asked you. “Yes” or “No”; do 
you? 

Colonel Carrer. Do we have the titanium for all the fighters that 
we 

Senator Martone. That you would like to have, that are necessary 
for the program, of a maximum speed and maximum range, that you 
would order if you had the titanium. 

Colonel Carrer. I do not believe I can answer that question, sir. 

Senator Martone. Of course, you can. Do you have it for the 
bombers you need? I suppose you know you need them. Can you not 
answer that, either? 

All right, Mr. Pike, I would like to again come back to the question. 
If you had the titanium available today, how much of it would you 
need for bombers, fighters, and so forth? 

Mr. Pre. I think that the whole limiting factor is the factor you 
recognize and we all recognize, that although we have asked for re- 
quirements of the Air Force and the Air Force has justified that they 
have asked the Boeings, the Lockheeds, and the Douglas Aircraft com- 
panies to tell them what their requirements will be 
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Senator Matone. For what? 

Mr. Pike. For titanium; assuming that all of the production prob- 
lems, in other words, the available quantity, the difficulties in manu- 
facturing and fabricating the material were eliminated. 

We have put all of those things into our requests for these require- 
ments. And the answers ultimately come from the aircraft manu- 
facturers through the Air Force to us, through Flemming. Those are 
the figures we got you there, and I think those figures are still smaller 
than the ultimate large figures. 

Senator Martone. I think I have it, if I could ask you one other 
question. Was this based on the orders you have alres ady given them ? 

Mr. Pree. Some of those schedules there are based on 

Senator Martone. I do not know whether I made this clear or not. 
When I asked this question about how much do you need to make these 
planes if you had the titanium available, does that mean they assumed, 
when you answered the question, to make the planes for which there 
were orders on the board ? 

Mr. Pre. On the schedules there, covering so-called peacetime 
operating requirements, I would guess that perhaps part of the figures 
were on orders currently in hand and part were figures based on esti- 
mates of follow-on orders. 

On the mobilization requirements, of course, there are tremendously 
increased quantities of aircraft of all kinds. 

Senator Martone. In other words, they would get more orders, 
therefore, they would need more titanium ? 

Mr. Prse. I think that is generally correct, sir. 

I think that answers the question. They have the orders for the 
planes and they do not anticipate they are going to get any more. 
Therefore, they have told you en much titanium: they need to make 
the planes you have already ordered. 

Mr. Prxe. Colonel, do you know, on the figures that we have for 
1954-58 requirements; does that represent delivery schedules on 
presert contracts in the hands of the aircraft industry, or is that a 
combination of contracts plus estimated follow-on orders? 

Colonel Carrer. The contractor takes it by type of aircraft. He 
says he will need this much titanium now and will make additional 
applications later on for this much. 

Rensher Mavone. There is no problem about it. You order a cer- 
tain number of planes and they ask you how much titanium is needed 
for the planes ordered. There is no mystery about it. 

Will you come up here, Mr. Cullen? 


STATEMENT OF HERBERT L. CULLEN, ANALYST, MISCELLANEOUS 
METALS AND MINERALS DIVISION, BUSINESS AND DEFENSE 
SERVICE ADMINISTRATION, DEPARTMENT OF COMMERCE 


Senator Matone. Mr. Cullen, will you first identify yourself for 
the record and then tell us what, your job is, to whom you report, and 
what you are supposed to do? Do you cover more than one material, 
and, specifically, the material we are talking about this morning? 

Mr. Cutten. Yes, sir; Mr. Chairman. 

My name is Herbert L. Cullen. I am analyst in the Miscellaneous 
Metals and Minerals Division of the Business and Defense Service 
Administration, Department of Commerce. 
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Senator Martone. What range does that cover, how many metals 


and minerals? 


Mr. Cutten. We have approximately 125 different metals and min- 


erals in our division. 


Senator Matone. Do you have a list of them? 

Mr. Cutten. Not with me; no, sir. 

Senator Matone. Would you submit it for the record so we will 
have it at this point in the transcript? 


Mr. Cutten. Yes, sir. 


(The material referred to is as follows: ) 


COMMODITIES—MISCELLANEOUS METALS AND MINERALS DIVISION 


Amblygonite 

Andalusite 

Antimony 

Asbestos fiber 

Asbestos products 

Ball clay 

Barite 

Bastnasite 

Bentonite 

Beryl 

Beryllium 

Biotite 

Bismuth 

Block tale (lava grade) 
Brookite 

Cadmium 

Calcite (optical) 
Carbon and graphite products 
Carbon electrodes 
Celestite 

Corundum 

Cryolite (natural and synthetic) 
Diamonds, industrial 
Diatomaceous earth 
Diatomite 

Dumortierite 

Emery 

Feldspar 

Fibrous glass 

Fire clay 

Flint 

Fluorspar 

French chalk 

Fuller’s earth 

Garnet 

Germanium 

Gold 

Graphite (natural and artificial) 
iraphite crucibles 
Graphite electrodes and anodes 
Grinding pebbles 
Ilmenite 

Indium 

Kaolin (china clay) 


Kyanite (mullite) 
Lead 

Lepidolite 
Magnesite 
Meerschaum 
Mercury 

Mica 

Mineral wool 
Miscellaneous specialties 
Monazite 
Muscovite 
Osmiridium 
Osmium 

Packing and sealing rings 
Palladium 
Petalite 
Phlogopite 
Platinum 
Prophyliite 
Pumice and pumicite 
Quartz (radio grade) 
Rare earths 
Rhodium 
Ruthenium 
Rutile 

Selenium 
Sillimenite 

Silver 

Soapstone 
Spodumene 
Steatite 

Tale 

Tantalum 
Tellurium 

Tin 

Titanium 

Topaz 

Tripoli 
Vermiculite 
Witherite 

Zine 

Zinnwaldite 
Zirconium 


Mr. CuL.en. I am supposed to be handling, in addition to titanium, 
materials such as zirconium, fluorspar, cryolite, to mention some of 


the more important ones. 


Titanium takes about 100 percent of my time, so I do not get the 
chance right now to devote much attention to the others. 
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Our responsibility on metals and minerals is chiefly from a distri- 
bution angle, but we do have responsibility in mobilization planning. 

Senator Matone. Are you talking about mobilization for defense ? 

Mr. Cutten. Yes, sir. 

Senator Matonr. Do you know any of these men? Do you have 
any connection with national defense ? 

Mr. Cutien. Yes, sir; we work with them all the time. 

Senator Matonr. Where do you come in? Are you over them? If 
you say they can have the material, can they have it? Is that the 
way it is? 








RESPONSIBILITY 





OF BDSA RE TITANIUM 












Mr. Cunien. Well, the Business and Defense Services Adminis 
tration is the successor agency to the National Production Authority. 
We have the allocation authority that the National Production 
Authority had. We can allocate. We are not now allocating any 
materials. We do have 1 or 2 of the orders still in effect. One is 
Order M-—107, on titanium. 

Senator Matone. Do you have a copy of that order? 

Mr. Cutten. I will be glad to get you a copy. 

Senator Martone. Could you put it into the record ? 

Mr. Cunuen. All right, sir. 
(The material referred to is as follows:) 













M-—107 
May 19, 1954 


). S. DEPARTMENT or CoMMERCE 






BUSINESS AND DEFENSE 





SERVICES ADMINISTRATION 










TITLHD 32A—NATIONAL DEFENSE, APPENDIX 














CuHapTerR VI—BUSINESS AND DEFENSE SERVICES ADMINISTRATION, 
OF COMMERCE 


DEPARTMENT 









[BDSA Order M-—107 of May 19, 1954] 





M~—107——TITANIUM MILL PRODUCTS 




















This order is found necessary and appropriate to promote the national 
defense and is issued pursuant to the Defense Production Act of 1950, 
amended. 





as 
In the formulation of this order there has been consultation with 
industry representatives, including trade association representatives, and con- 
sideration has been given to their recommendations. 
Sec 













1. What this order does. 

2. Definitions 

3. Applicability of BDSA Reg. 2. 

4. Limitations on required acceptance of rated orders. 
5. Scheduling of deliveries pursuant to rated orders. 
6. Requests for adjustment or exception. 


Records and reports. 
Communications. 

9. False statements. 
10. Violations. 


n~1 






AvuTHority: Sections 1 to 10 issued under sec. 704, 64 Stat. 816, Pub. Law 95, 83d Cong. : 
50 U. 8S. C. App. Sup, 2154. Interpret or apply sec. 101, 64 Stat. 799, Pub. Law 95, 83d 
Cong. ; 50 U. 8S. C. App. Sup. 2071; E. O. 10480, Aug. 14, 1953, 18 F. R. 4939. 


Section 1. What this order does. This order limits the obligation of pro- 
ducers of titanium mill products to accept rated orders for such products. The 
order also provides for the scheduling of deliveries of titanium mill products 
pursuant to rated orders. 
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Sec. 2. Definitions. As used in this order: 

(a) “Person” means any individual, corporation, partnership, association, or 
any other organized group of persons, and includes any agency of the United 
States Government or of any other government. 

(b) “BDSA” means the Business and Defense Services Administration of the 
United States Department of Commerce. 

(c) “APRA” means the Aircraft Production Resources Agency of the Depart 
ment of Defense. 

(d) “Titanium mill products” means commercially pure titanium or titanium 
alloy in the following forms: Ingot, billet, sheet, strip, plate, rod, bar, wire, 
tubing, extruded shapes, and rolled structural shapes. 

(e) “Commercially pure titanium” means unalloyed titanium made by com- 
mercial production methods, with a titanium content of 99 percent or more by 
weight and containing fractional percentages of such elements as carbon, nitro- 
gen, oxygen, or iron. 

(f) “Titanium alloy” mea! ictile titanium-base alloy containing 50 
percent or more titanium by weight : lesser percentages of other metais 
and/or interstitial elements 

(zg) “Producer” means any person who produc ommercially pure titanium 
or titanium alloy by melting titaniu onge and/or titanium serap; any such 
person’s “production of titanium mill products” means the production by him 
or by other persons for his account, of titanium until products in the form in 
which they are to be physically delivered to purchasers pursuant to orders 
accepted by him. A person who produces titanium mill products from other 
titanium mill products but who d not produce commercially pure titanium 
or titanium alloy by melting titanium sponge and/or titanium scrap is not 
deemed a “‘producer” for the purposes of this order. 

Sec. 3. Applicability of BDSA Reg. 2. The provisions of BDSA Reg. 2 
(formerly NPA Reg 2) are superseded to the extent that they are inconsistent 
with the provisions of this order. In all other respects the provisions of BDSA 
teg. 2 shall remain in full force and effect. 

Sec. 4. Limitations on required acceptance of rated orders. Unless specifically 
directed by BDSA, no producer of titaniu mill products shall be required to 
accept rated orders calling for delivery during any calendar month, commencing 
with the month of June 1954, of an aggregate quantity of titanium mill products 
by weight which exceeds 90 percent of his scheduled production of such products 
for that calendar month: Provided, however, That no producer shall cancel or 
postpone delivery of any rated orders already accepted because such orders 
exceed 90 percent of his scheduled production for that month. 

Sec. 5. Scheduling of deliveries pursuant to rated orders. (a) Not later 
than the fifteenth day of any calendar month, commencing with the month of 
June 1954, each producer of titanium mill products shall furnish in writing 
to APRA, care of Air Materiel Command, Wright-Patterson Air Force Base, 
Dayton, Ohio, a detailed schedule of his projected production of titanium mill 
products pursuant to rated orders for delivery during that month and each of 
the next two succeeding months. Such schedules shall show substantially the 
following information with respect to each accepted rated order calling for 
delivery of titanium mill products during the 3-month period covered by the 
schedule, together with such further information as BDSA may from time to 
time to require: customer’s name and address, customer's purchase order date 
and number, the mill order number, the defense contract number, the DO 
ating, the form or shape, the alloy or grade, sizes, estimated total weight in 
pounds, pounds shipped against such order in the preceding month and in prior 
months, and pounds scheduled for shipment during each of the months covered 
by this schedule. 

(b) APRA will transmit each producer’s schedule to the Department -of 
Defense, Washington 25, D. C., together with APRA’s recommendations thereon 
The Department of Defense will transmit each producer’s schedule to BDSA, 
together with its recommendations thereon, not later than 7 days prior to 
the end of the first month shown on such schedule. BDSA will review such 
schedules, together with the Department of Defense recommendations thereon, 
and will issue to each producer not later than 3 days prior to the end of the 
first month shown on such schedule a directive covering his production of 
titanium mill products to fill rated orders during the two succeeding months 

Sec. 6. Requests for adjustment or execption. Any person subject to any 
provision of this order may file a request for adjustment or exception upon 
the ground that such provision works an undue or exceptional hardship upon 


l 
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him not suffered generally by others in the same trade or industry, or that its 
enforcement against him would not be in the interest of the national defense 
or in the public interest. The filing of a request for adjustment or exception 
shall not relieve any person of his obligation to comply with any such pro- 
vision. In examining requests for adjustment or exception claiming that the 
public interest is prejudiced by the application of any provision of this order, 
consideration will be given to the requirements of public health and safety, 
civilian defense, and dislocation of labor and resulting unemployment that 
would impair the defense program. Each request shall be in writing, by letter 
in triplicate, shall set forth all pertinent facts and the nature of the relief 
sought, and shall state the justification therefor. 

Sec. 7. Records and reports. (a) Each person participating in any transaction 
covered by this order shall make, and preserve for at least 2 years thereafter, 
accurate and complete records of receipts and deliveries in sufficient detail to 
permit the determination, after audit, whether each transaction complies with 
the provisions of this order. This order does not specify any particular account- 
ing method and does not require alteration of the system of records custom- 
arily used, provided such records supply an adequate basis for audit. Records 
may be retained in the form of microfilm or other photographic copies instead 
of the originals. 

(b) Each producer shall, not later than the fifteenth day of each month 
(commencing with June 15, 1954), complete and file Form BDSAF-263 in 
accordance with instructions accompanying the form. 

(c) Persons subject to this order shall make such records and submit such 
further reports to BDSA as it shall require, subject to the terms of the Federal 
Reports Act of 1942 (5 U. 8. C. 139-139F). 

Sec. 8. Communications. All communications concerning this order, except 
as otherwise specified in this order, shall be addressed to the Business and 
Defense Services Administration, Washington 25, D. C., Ref: BDSA Order 
M-107. 

Sec. 9. False statement. The furnishing of false information or the conceal- 
ment of any material fact in the course of operation under this order constitutes 
a violation of this order. 

Sec. 10. Violations. Violation of any provision of this order may subject any 
person committing or participating in such violation to administrative action 
to require compliance with this order and correction of such violation. In 
addition to such administrative action, an injunction and order may be obtained 
prohibiting any such violation and enforcing compliance with the provisions 
hereof. Any person who wilfully violates any provisions of this order, or who 
wilfully furnishes false information or conceals any material fact in the course 
of operation under this order, is guilty of a crime and upon conviction may be 
punished by fine or imprisonment or both. 

Note: All reporting and record-keeping requirements of this order have been 
approved by the Bureau of the Budget in accordance with the Federal Reports 
Act of 1942. 

This order shall take effect May 19, 1954. 

BUSINESS AND DEFENSE SERVICES ADMINISTRATION, 
By Grorce W. Auxtier, Executive Secretary. 

Mr. Cutten. The titanium order was issued back in February in 
order to assure the producers of titanium products that they could 
place civilian orders for titanium in their schedules and assure their 
customers of delivery. What we did was actually set aside 10 percent 
of their production for civilian orders. 

Senator Matonr. Of whose production ? 

Mr. Cutten. The manufacturers of titanium mill products, sheet 
and bar and tubing, etc. 

Senator Martone. Are you talking about the fabricators or the man- 
ufacturers of the metal ? 

Mr. Cunien. The manufacturers of what we call the mill products, 
the people who take the sponge and convert it into usable form. 

Senator Maronn. Then you say they can take 10 percent of the pro- 
duction and use it where they want to? 
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Mr. Cutuen. At least 10 percent. 

If military orders are not forthcoming, under the order, they cer- 
tainly do not have to restrict their production. They can accept any 
number of orders as long as they take all the military orders up to 
90 percent of their schedules. 

Senator Martone. Then, it is 10 percent of the production that is not 
available to the military at the moment; is that correct ¢ 

Mr. Cutten. That is right. 

Senator Matonr. At least 10 percent? 

Mr. Cutten. At least 10 percent. 

Senator Matonr. And if the military cannot use all that is avail- 
able, that particular part would go for civilian use; is that correct? 

Mr. Cutten. That is correct. 

Senator Martone. None is being stockpiled ¢ 

Mr. Cutien. Not in the mill product form; no, sir. We are buying 
the sponge. The Government, through General Services Adminis- 
tration, is buying the sponge through what we call a revolving fund 
at present, which is sponge that will be made available to the mill 
products producers when they need it. 

Senator Martone. I think maybe we are responsible for that. There 
was a rumor around Washington here, that titanium was running out 
of our ears and that we did not need it at all, did not want to produce 
any more. So we had a meeting up here one day and found out that 
the General Services Administration was ordered to stockpile it until 
we had enough. 

Mr. Cutten. The idea is to provide a surplus, Senator, and get 
material put aside so that the aircraft contractors and other people 
will eventually decide there is plenty of it available and design into it. 

Senator Martone. What is your general understanding as to whether 
or not the aircraft manufacturers or producers want more than they 
are getting so that they can design it into the plane? 

Mr. Cuuten. I think people like Mr. Rolle here can tell you that 
they will not design into a new material or into any material unless 
there is a very substantial surplus ahead of them, and they can see 
there is plenty there in case we get into an emergency, so that they 
will not ws caught with a model in production where the material is 
not available. 

Senator Matone. Mr. Cullen, I think you put your finger right on 
the whole problem. I know that has been the testimony of the manu- 
facturers of the engines, of the planemakers, that they just cannot 
afford to do it. One enginemaker testified that he had a plan that 
they would test out—he has alres udy done this, according to his testi- 
mony—for many parts of an engine. They do not just make a jet 
engine out of titanium and put 40 percent in it so that you can turn 
the wheels and you are out ina wh oramonth. But they take one 
part. 

He was assured by the General Services Administration, or Dr. 
Flemming, or by the National Defense, that once you put that in, the 

material is there to keep making the number of engines you are making 
in the United States and keep that part in, we have had testimony 
here for 2 days, that maybe then they do not want it. 

Mr. Cutten. I think they do want it. 
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That, of course, is the reason why we are trying to build up sponge 
capacity. Right now we are trying to get into being a program to 
build up melting capacity, providing contractual assistance to the ingot 
makers and the producers of the mill products. They asked for this 
some time ago. 

As soon as the mobilization requirements figures are firm, General 
Services Administration in conjunet ion with the Office of Defense 
Mobilization, will establish at this contractual assistance program and 
permit the mill products people to build up their capacity. 

The next step, of course, is the processing facilities. 

I think the people down the line in Government are doing all that 
they can, Senator, to keep this titanium situation rolling and get the 
material available as quickly as possible. 

Senator Martone. It seems to me what you say makes considerable 
sense. 

Mr. Cutten. The big problem is the disparity between current 
requirements and what the people think we are going to need. This 
year we will produce a total of about 1,200 tons of titanium mill prod- 
ucts. That is in the mill products form. Our production of sponge 
will be around 5,100 tons. 

Senator Matone. Do you think it will amount to that much this 
year? 

Mr. Cutuen. According to the information we have as of October. 

Senator Matone. You may be right, because the testimony we have 
received from the Henderson plant was that they had reached 10 tons 
per day and had met the specification. Do you agree with that? 

Mr. Cutten. Yes, sir. But with mill products: production of only 
1,200 tons a year, certainly the industry has to have more business 
before it can expand. 

In my opinion, the only thing that is possible here is to work out 
some system whereby the aircraft contractors and the Air Forces can 
get together on gradual application of the material, use the plants now 
in produc tion, and get the melti ing and rolling section of the industry 
built up in line w ith sponge. 

Senator Matonp. You see, we are worrying about this because we 
do not believe adequate steps are being taken to prepare for an emer- 
gency. Russia seems to be prepar ing all the time. 

[f they were not ready, if there was no reason for us to get ready, 
we certainly would not be interested in titanium. It would go, of 
course, just like aluminum and magnesium and other materials. 

But we always come back to the same thing. If we order a number 
of planes, or it might be freezers, or cement mixers, and then we ask 
the manufacturer how much steel he needs to make those cement 
mixers and he tells us, and we say that is all we need and therefore 
we are not going to raise the amount. 

For 2 days I have been on that trail. What would you suggest? 

Mr. Cutten. It is a difficult problem. 

Senator Matonz. For whom? Either we need it for defense or we 
do not need it. If we need it for defense we are responsible for 
ordering it, so that next year and the years thereafter, we are not 
confined to a 10-percent increase, or 15, but at least that we are 
attacking the problem. 

Who is responsible for it? You? 
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Mr. Cutten. No, I would say our responsibilities are simply to 
see that the facilities are there when the “y are needed. 

Senator Martone. You need it now. How are you responsible for 
that part of it? 

Mr. Cunien. We are responsible for building up the distribution 
end of the business from the sponge on. 

Senator Martone. I am talking about more sponge. But you do 
not touch it except from the sponge stage on; is that right? 

Mr. Cutten. That is right. The sponge is a General Services 
responsibility. 

Senator Martone. You have 150,000 tons of metal available, but 
you need considerably more sponge than that, and you must get it 
somewhere. 

Mr. Cutten. We can foresee that this is going to be quite an in- 
dustry. We will be busy. 

Senator Martone. Do you have any information as to the demand 
in civilian industry, if it were available, so that it could be put into 
production with confidence ? 

Mr. Cutten. The information is not too good, Senator. We 
worked through all of our industry divisions down there in our unit 
earlier this year, trying to get estimates of what would be used. The 
general opinion was that the material was too costly at this time for 
industry to be interested in it. 

Senator Martone. Who testified to that? 

Mr. Cutten. We worked through our industry divisions, and they 
contacted their industries. In other words, the Chemical Division 
contacted the chemical industry. 

Senator Martone. Did they cover the milk companies? 

Mr. Curten. No. They have a good processing industry there. 

Senator Martone. We had 2 witnesses here, 1 from Monsanto Chem- 
ical and a milk es ny. Monsanto Chemical testified they wanted 
all they could get at the present price. 

Mr. Cuuien. The mill products producers have not been able to get 
any orders. 

Senator Matone. They cannot get any. Is that it? 

Mr. Cutten. They cannot sell it. 

Senator Matons. Why isthat? Why would they testify here they 
wanted it and then they could not buy it because there is not enough 
in the future to go into it? 

Mr. Cutten. We do not understand it, Senator. 

Mr. Prxe. Senator, I have with me here Mr. Warren Webster, who is 
in my office and who is Director of Production and Procurement 

Policy. Mr. Webster and Mr. Turner, being men who are new in the 
industry, made a trip last spring and visited several aircraft and sev- 
eral engine manufacturers. They had two missions in mind. One 
was to take a look at the aluminum requirements, which we were doing, 
and the other was to take a look at this titanium thing, which is up 
for consideration now. 

I think Mr. Webster might be able to make several comments on his 
observations on that trip that would be helpful to this record here. 

Senator Matonz. Go ahead, Mr. Webster. 
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STATEMENT OF WARREN WEBSTER, DIRECTOR OF PRODUCTION 
AND PROCUREMENT POLICY (SUPPLY AND LOGISTICS), DEPART- 
MENT OF DEFENSE 


Mr. Werster. We were very much interested in the use of titanium, 
as you might well realize, and we wanted to find out just what the pro- 
»0sed applications of titanium might be on the part of the aircraft 
industry. 

Senator Maroner. You are talking now outside of national defense, 
are you? 


PROPOSED APPLICATIONS OF TITANIUM IN AIRCRAFT 


Mr. Weerster. I am talking purely military. We visited North 
American, Lockheed, Douglas, Boeing, Republic, and possibly 1 or 2 
others. And that included the aircraft engine manufacturers, Pratt- 
Whitney, and Wright. 

We were very much amazed to find the small amount of planning 
that was tying into the use of titanium in their new models. We did 
not discuss this merely with the tops of the company, but we had the 
full group of all their engineers, their planning groups, their produc- 
tion people, and all of those who might have an interest in the use of 
titanium. 

With the exception of 1 or 2 plants, they all said that they could use 
titanium in quantity, provided the quality improved and the price 

came down, but that with the current condition of titanium, the avail- 
ability of titanium and the fact that they could not get the quantity of 
the right quality, that that means they could not take the chance in 
designing into their planes the use of titanium to the fullest extent. 

Senator Matonr. You mentioned something that is very interesting 
to me. 

In the first place, the commercial planes people testified that they 
would take it; that they wanted titanium at the present time. They 
wanted it much cheaper, of course, but they said they could use it and 
would use it at the present price. 

It was also testified—and you probably understand it better than I, 
I only listened to this evidence—that one pound of titanium saves a lot 
of plane if it is known in the beginning that you are going to have it, 
following right through the engine. 

Mr. Werster. That is right. 

Senator Matone. Was it 7 or 8 pounds to 1? 

Colonel Carter. Ten was the figure in the testimony, sir. 

Senator Matonr. I have heard so much information about it that I 
have difficulty remembering the exact figure. 

Then to follow it on through, an engine made, say, of 25 to 40 percent 
of titanium, whatever it is, would need less wingspread, and so forth. 
They said if they could obtain it they could pay up to $80 a pound 
for it and it would be economically feasible. 

So it does not make sense now to say, unless you have something to 
back it up, that they cannot use it unless they reduce the price. Every- 
body wants the price reduced, but that is not necessary. That is just 
like in the case of the chemical company, there are only a few chemicals 
needed and so it is very helpful. 
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So that, regardless of price, if you are talking about national de- 
fense, who decides what you use to manufacture a plane ¢ 

Mr. Wesster. That is entirely up to the contractor when he is bid- 
ding on specifications, or performance. He decides. Am I correct on 
that, Colonel? He decides whether there is more or less titanium to 
be used in the plane. That is decided by the contractor. 

Senator Matone. I think you are exactly right. 

Then the specifications you give them are not the specifications 
of the maximum speed or performance that you need, because you do 
not think it is available. You just said, Colonel, a while ago, that you 
did not give them any orders for a sonic-speed plane that will go five 
to seven thousand miles and return without refueling, that you just 
have not given out those orders because you do not think they have 
the material to make them. 

Mr. Pixs. Of course, there are items other than the term “titanium” 
involved in supersonic planes. There are technical problems before 
they want to go into production in quantity. 

Senator Matone. Of course. But you had better start taking these 
problems one at a time, and we are on one of them today. 

Mr. Wesster. We did not tie in specific specifications, and it is not 
in our field. We merely asked them what we could do. 

Senator Martone. You are testifying now in a field that you are oc- 
cupied in, that you did not take that into account. 

Mr. Wessrer. We took into account exactly what they had to deal 
with in the specifications they had. 

Senator Matone. But you did not take into account the specifica- 
tions that you would get if they had the material. 

Now, I am not interested in ordinary planes. Everybody knows 
how to make those, and you are making them. I want to spend more 
time helping you make a plane better than anybody else has, we hope. 
And you are not making it; are you? 

Mr. Wesster. We think so right now. 

Senator Matong. You do? 

Mr. Wesster. Yes. 

Senator Matone. Are you making one that will go past sonic speeds 
and will go 5,000 or 7,000 miles, a bomber that will return without 
refueling; if you are making more than one, or if you are making any? 

Mr. Pixe. The principal factor there is the horsepower and thrust 
on the big engine of ane Senator. 

Senator Martone. Have you ordered them? 

Mr. Prxe. No. They are in the research and development stage. 

Senator Martone. Then there is nothing ready to go, nothing to 
start on now, even if they knew this material was going to be available, 
that you could order beyond what you are ordering; do you believe 
that ? 

Mr. Prxe. No, I do not say that. I do not believe that. I think 
we have a very difficult problem here. 

Senator Martone. I do not think you are meeting it. 

Mr. Pixe. It is a chicken-and-egg type of problem. 

Senator Marone. I have heard that a hundred times. 

Mr. Prxe. I think you have a primary relationship here between 
the Air Force as the biggest potential user and the aircraft manufac- 


turing industry. 
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Senator Martone. I do not think they are the biggest potential 
users after you get what you want. 

Mr. Prxe. I am speaking strictly from a military standpoint, sir. 

Senator Martone. From a military standpoint, naturally, that is 
true. 

Mr. Prxe. Senator, if I could make the suggestion, if you could 
get the Assistant Secretary of the Air Force for Material, Roger 
Lewis, he is the man that is competent in the industry. 

I knew Roger back in the early forties, when he was at Lockheed. 
I think up to 1950 he was with Curtiss-Wright. He has grown with 
this industry. 

I think if you got him together with 1 of the leading engine manu- 
facturers and 1 of the men that you have also heard testimony from, 
that you have a chance of really getting down to the brass tacks and 
the nub of this problem that I see you are trying to get to. We are not 
engaged directly in operations here. I have tr ried to explain our part 
in this picture to you. 

Senator Martone. I think you may be right. I thought we had 
completed the circle this morning, but I guess we did not. 

You do not have anything to do with order ing the planes, do you? 

Mr. Prxe. No, si 

Senator Beitots. After they are ordered, however, then you take 
over and determine how much of this material you are going to need, 
and then you pass it on down, or you pass it up to the Secretary, who 
will pass it on down. 

Mr. Pixe. We have an overall review assignment. We have to be 
certain that the number of planes, the number of wings, for instance, 
are consonant with the personnel, ‘and so forth; things of that sort, to 
see that the program is 1n balance. 

Senator Martone. That is very important, but it does not touch this 
thing we are trying to do. 

Mr. Wesstrer. We have production feasibility, but that is tied in 
only after the design is decided and the orders come in. We do not 
come in any time before that. 

Senator Matonr. Let me ask the Colonel: Do you design and sub- 
mit specifications for planes to the manufacturers, or do you merely 
confine your order to the planemaker for performance? 

Colonel Carrer. Operational characteristics or performance of the 
plane is the normal way it is put out, sir. The design specifications are 
reviewed, though, by the Research and Development people prior to 
the time that the order is placed. 

Senator Maronr. But you do not design the planes? 

Colonel Carrer. No, sir. 

Might I add another thing—not to break up your train of thought, 
and this can be either for or off the record 

Senator Matone. Yes. 

Colonel Carrer. You have raised the question about the commercial 
applications. I think you will find that in the DC-7, the Douglas 
plane, and I believe also you will find these in nonstressed applica- 
tions, and, consequently, there is no question about using pure tita- 
nium, it is primarily a weight-saving device; but you do not pick up 
stress in those titanium parts. 
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Senator Martone. You do not pick up stress in certain parts, and 
that may be what they are using now. But it is not altogether what 
they want to use, if they could get it. 

Colonel Carrer. Agreed. But, again, Senator, the quality of the 
material governs a whole lot in the : applic ation that can be made, sir. 

Senator Maronr. 1 agree. But I have a tendency to disagree with 
you. I have not studied the evidence; but we will get to it, along with 
the other members of the ee 

Here you have a metal that, by all the evidence, you cannot make 
the plane that you really want without it. If you can, I wish you 
would explain it to me, because we can just get out of this business 
very fast. 


Do you think you can ? 
Colonel Carrer. I resonded to that question before, sir. With the 


characteristics that you had indicated, I think it probably would re- 
quire substantial titanium application. 

Senator Martone. I just wanted to emphasize it so that I would not 
misunderstand. 

Colonel Carrer. I think also, Senator, to the best of my knowledge, 
there have been no occasions when we in the Air Force have failed to 
authorize an application of titanium that will yield a military benefit 
to the product. 

Senator Matong. That is very vague. That statement covers a lot 
of country. You mean, of course, when it is available. 

So your statement clears the Air Force, but it puts us right in the 
middle again. 

Of course, you have failed to give the orders for the amount you 
think is available. You probably ought not to be criticized there, 
because you lapary are not responsible for getting more of it. But 
I would like to get to the same room sometime with the fellow whe 
is responsible for al ‘ring the planes, the fellow who is responsible for 
knowing how much titanium a need for the amount of planes, the 
type of which you really want, and the fellow who is responsible fon 
handing down to Mr. Flemming the amount that could be used in 
that connection. Then I think we would get some place. I thought 
I had it this morning, but I do not. Then we will get Mr. Flemming. 

If you say you want 36,000 tons or you say you want 136, or 236, 
then the time to get Dr. Flemming again is when you decide that ? 


Mr. Prxe. That is right. 
I think Dr. Flemming has carried out his full responsibility in this 


area. 
Senator Mauonr. I think he has. I think it is right in your own 
department. 


Of course, you are not responsible for it, but I think it is in the 
national defense. 

Mr. Pike. Top level, as far as material is concerned in the Air 
rm is Roger Lewis. And topside in the aircraft engine and air- 

raft- manufacturing industry, if you get them together, they might 
~ able to answer the question about which you are inquiring. 

Senator Matone. We have to do that, otherwise we are not in very 
good shape. 

Mr. Pike. I am sure Mr. Lewis will be most happy to cooperate 


with you in any manner you suggest. 
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Senator Matonr. Do you know what the people of this Nation 
believe? They think you are trying to keep ahead of Russia and 
that you are doing everything in the world to do it. You are assum- 
ing you have 10 years of peace in which to get ready and that when 
you get the mobilization order, then you will | suddenly s say, “We need 
this much.” But then you will find you cannot get it at all, and you 
will be trying to fight a war with what you have ready for peacetime. 

Mr. Prxe. Of course, we do have a much stronger military position 
across the board than we ever had in this country. 

Senator Martone. Of course, you do. 

Mr. Pixe. Nobody knows when war is going to come. We all pray 
to God that no war will ever come. 

Senator Maxone. I think the way to stop it is to be ready for it. 
The way to prevent it is to convince everyone else that you are going 
to win the war, and so they will not start it. 

We have not started in this materials thing. The people of this 
Nation should really understand the condition the country has al- 
lowed itself to get into and the policies that have made us depend on 
foreign shores for critical materials. 

Mr. Pree. I think there is no question, Senator, but your general 
thesis of getting back to a Western Hemispheric source of critical 
materials is a very intelligent one. 

Senator Martone. I appreciate your saying that, Mr. Pike. I cer- 
tainly appreciate the fact that you have come down and have spent 
this entire morning with us. 

The subcommittee will stand in recess subject to call. 

(Whereupon, at 11:50 a. m., the subcommittee was recessed subject 
to the call of the chairman. ) 





STOCKPILE AND ACCESSIBILITY OF STRATEGIC AND 
CRITICAL MATERIALS TO THE UNITED STATES IN 
TIME OF WAR 


WEDNESDAY, DECEMBER 8, 1954 


Untrtep States SENATE, 
MrINeERALS, MATERIALS, AND FUELS, 
Economic SUBCOMMITTEE OF THE 
CoMMITTEE ON INTERIOR AND INSULAR AFFAIRS, 
Washington, D. C. 

The subcommittee met, at 9:45 a. m., in Room 224, Senate Office 
Building, Senator George Malone, presiding. 

Present : Senator George Malone (presiding). 

Also present: Jerome Adlerman, counsel. 

Senator Matone. The subcommittee will be in order. 

This hearing has been called in furtherance of the titanium pro- 
duction program, rather, I should say, to ascertain for the benefit of 
the committee why it is not feasible to proceed with the production of 
this metal so very important in the air defense program at this time. 

Now, the witnesses that have been called will please let us know if 
they are here, or if they are representing someone who is not here, for 
the benefit of the record. 

Mr. Roger Lewis, Assistant Secretary of Air Force, is here. 

Dr. Arthur Flemming, Director, Office of Defense Mobilization, is 
here. 

Mr. Hans Stauffer, Stauffer Chemical Co., of New York, N. Y., i 
here. 

Mr. C. W. LaPierre, vice president and general manager, gas tur- 
bine division, General Electric Co., of Cincinnati, Ohio? 

Mr. Srreiw. He is not here. My name is Dale D. Streid. I am repre- 
senting him here. 

Senator Matone. What is your title? 

Mr. Srrermp. I am manager of engineering of the jet engine depart- 
ment. 

Senator Mavonr. Of the gas turbine division? General Electric? 

Mr. Srreip. That is right. 

Senator Matone. Representing Mr. W. C. LaPierre? 

Mr. Srrew. Yes. 

Senator Matone. Wright Parkins, United Aircraft Co., East Hart- 
ford, Conn. ? 

Mr. TuHreceMann. He is not here, Senator. He will be down here 
any moment. 

Senator Matonr. Roy T. Hurley, chairman of the board, Wright 
Aeronautical Curtiss-Wright Corp., Woodridge, N. J.? 

Mr. Huruey. Here. 
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Senator Manone. Is there anyone else who is here that would like to 
be heard ? 

Mr. Gumbel, of General Services Administration ? 

Mr. Gumee.. Here. 

Senator Matonr. Mr. Gumbel has always been an important witness 
in all of sur hearings. 

Mr. Gumpen. Thank you. 

Senator Matone. He has been very helpful. 

Before we ask Mr. Roger Lewis to make a statement, I want to re- 
mind all of you that as we started approximately a year and a half 
ago with these hearings, much of the testimony was rather technical 
and what the committee wants are the facts in each case. 

Therefore, recognizing that in testimony sometimes, the purport 
of a question, might be misunderstood or you might conceivably have 
the working information at the time, you may fe el free to t stify and 
make any statement that you feel will be helpful to the committee. 

I want to remi ind you that your testimony will be made available 
to you so that you might correct it for accuracy and completeness. 

It will be published and be made available to the public. 

What we want, of course, is to have this information for the United 
oe Senate and the Congress just as the Senate Report 1627, sub- 

nitted to the Senate July 9, is available to all of you. This is under 
et Resolution 271, continuing the work of the committee. 

Now, for this particular hearing, it seems that titanium, one of the 
critical materials, has given us more concern, I might say, than any 
of the other 77 total materials listed as critical. 

We thought in our first hearing that we had established the need 
for this metal. After a couple of months we heard the rumor around 
Washington that titanium was running out of our ears; we have more 
of it than we need, and we are not for letting more contracts. 

We had a hearing and we found that the reason it was running out 
of our ears was because we did not have enough to put in anything. 
If you started using it you would have er ough to last 3 months and 
then you would be out of it. 

Dr. Flemming, of the Office of Defense Mobilization, has been very 
cooperative. He announced at that hearing that he was as of that date 
ordering the General Services Administration to purchase the mate- 
rial and stockpile it until such time as the going concern production 
plus stockpile equaled enough to start using as much as you wanted 
to use, 

That seemed to do all right for a while. Last summer the rumors 
started again. Someone had used this material and found it was 
difficult and discarded it. Therefore, we didn’t need any more 
titanium; we had all the titanium we needed, and the program was 
stymied. 

It was established nearly a year ago that we needed 150 000 tons 
annually to make the kind of planes needed, assuming it were avail- 
able. 

The National Defense Administration has never changed its order 
for 35,000 tons a year 

However, Dr. Flemming did change his order for 22,500 tons an- 
nually to the 35,000. 

Now, Colonel McDonald, of Wright Field, testified that they had 
written out to the manufacturers of airplanes, frames, and engines, 
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and asked them how mie h they needed. ‘] hey 
added up to 35.000 tons a year. 

So, there you are. 

It developed, howevel . tha } 
was needed to fulfill contr uwts that had en le alread: with the 
amount of titanium that it was now feasible to put 1 the plat e, and 
naturally thes told them they needed just Lat \ had been ordered 


to put in, which = me up to 50,0 

Ap parently op vat a nee mene ed them how 
much t] ey wae if he i] y wel \ *K b al | correct for the 
purpose e, and t hey Ps 1 thr ntract cenaia lactone tts aan os hid 


the | lanes that « ever ay know ney nee d. 

So it looked Like we were vou g in a ¢ ir le. 

o, Mr. Lewis, there is « nly « one way this committee knows how to 
straighten the thing out, and that is to have ‘the people here that are 
doing the job. 

You are charged, I understand—correct me if T am wroug—with 
securing this material in the amount that is nece ssary for the con- 
struction of the kind of planes you need, bombers, , intercep 
tors, guided missiles, and you are primarily res} onsible for making 
the recommendation for any critical material to the Office of Defense 
Mobilization, Dr. Flemming, who, in turn, can cut down that ‘order 
or enlarge it, but it must go through him and he can order the Gen- 
eral Services Administration to let the contracts. 

Now, Mr. Lewis, I think you are familiar with the work that this 
committee has done already. The committee would like to spend more 
of its time on something else, not so much on titanium, but we think 
it is a very critical material. 

Tell us what you are doing; what you use as a basis for ordering: 
the status of the alloys and the use? 


STATEMENT OF ROGER LEWIS, ASSISTANT SECRETARY OF AIR 
FORCE, DEPARTMENT OF DEFENSE 


Mr. Lewis. I appreciate the opportunity to appear before you and 
express the views of the Air Force on this very important matter. 

I think when you referred to my responsibilities as being sponsor 
for the procurement of titanium that may have been a little narrowly 
stated. My responsibilities in the Air Force are to provide all of 
the material, the weapons which the Air Force requires to perform 
its mission. 

Senator Matone. That includes the material out of which they are 
made ? 

Mr. Lewis. That is right, of which one is titanium. 

Senator Matone. You are responsible for titanium ? 

Mr. Lewis. I am responsible for titanium in the same sense that 
I am responsible for all of the metals and processes and other elements 
that go into the construction of an airplane. 

Senator Matonr. You are responsible for ordering the amount of 
cobalt you need; you are gs. 8 gre for ordering the amount of any 
critical material that you need, or, at least, estimating the amount 
are you not‘ 

Mr. Lewis. I am responsible for providing estimates of require- 
ments. I am not responsible for ordering cobalt, for example. 
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Senator Martone. Are you responsible for determining the amount 
you need ? 

Mr. Lewis. I am responsible for that. 

Senator Martone. Who orders it? 

Mr. Lewis. In the case of cobalt, it is ordered by the manufacturer 
of the product in which cobalt is incorporated. We buy an end 

product and the end product manufacturer, whom we call the prime 
io inufacturer, and with whom we deal 

Senator Matonr. Who does he buy it from? 

Mr. Lewis. He buys it from a fabricator, or some other source of 
supply. 

Senator Martone. Is it controlled at all? 

Mr. Lewis. Cobalt, I believe, is controlled. 

Senator Matong. Who controls it? 

Mr. Lewis. I do not know who ultimately controls it in the Depart- 
ment of Defense because this is a strategic material. 

Senator Matonr. Then it comes back to you, does it not? 

Mr. Lewis. Westate our requirements. Iam only making a distine- 
tion between our responsibility for stating a requirement and respon- 
sibility for ordering. 

As far as I know, the Air Force does not place any contracts for 
material such as cobalt. 

Senator Matonr. You do not place any contracts at all, do you? 

Mr. Lewis. Yes, we place very substantial contracts. 

Senator Matone. I am talking now about the materials. Do you 
place contracts to procure these raw materials ? 

Mr. Lewis. No. 

Senator Matone. I thought you did not. Then you are in the same 
position with cobalt as you are with titanium ? 

Mr. Lewis. That is right. 

Senator Martone. Whom do you tell how much you need? 

Mr. Lewts. The Department of Defense. 

Senator Maronr. Who do they tell? 

Mr. Lewts. They tell whoever is responsible. In the case of these 
materials they tell the Office of Defense Mobilization. 

Senator Maronr. That is what I want to find out for sure today. 
The Office of Defense Mobilization is responsible for actually ordering 
the materials, but you are responsible for telling them how much you 
need; is that right? 

Mr. Lewis. I am very clear on our responsibility for titanium on 
what we need. I am not completely clear on the responsibility where 
the actual procurement lies. 

Senator Matone. You are not responsible for getting it because you 
cannot let contracts for it; is that correct? 

Mr. Lewis. That is correct. 

Senator Matonr. But you are responsible for telling the Office of 
Defense Mobilization, Dr. Arthur Flemming, how much titanium 
you need? 

Mr. Lewis. That is correct. 

Senator Maton. Is not that substantially all you do with all these 
other raw materials? 

Mr. Lewts. That is correct. 

Senator Martone. Then we are back where we started from. You 
are not responsible for securing them, but you are responsible for 
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determining how much that National Defense Administration is going 
to need. 

Mr. Lewis. No, the Air Force needs. I am only responsible for the 
Air Force requirements. 

Senator Matone. Where do they find out how much the Army and 
Navy need ¢ 

Mr. Lewis. The Army and Navy similarly submit their require- 
ments to the Department of Defense who, in turn, submit them to the 
Office of Defense Mobilization. 

Senator Matone. Is there any other department using titanium 
except you now? 

Mr. Lewis. Yes; the Navy uses it. 

Senator Matone. For what purpose? 

Mr. Lewis. Aircraft, among other things. I don’t know their whole 
program. 

Senator Martone. You don’t have anything to do with the Navy’s 
aircraft ? 

Mr. Lewis. I do not. 

Senator Martone. Do you have anything to do with the Army air- 
craft? 

Mr. Lewis. We buy the Army aircraft for them, and we would in- 
clude their requirements for aircraft in their own estimates. 

Senator Martone. The Navy is a little bigger than you are; you do 
not have anything to do with the Navy? 

Mr. Lewis. I do not. 

Senator Martone. Do you have anything to do with the Marines? 

Mr. Lewis. No, sir. 

Senator Martone. They have not yet set up a new department for 


just the Marines; have they? 
Mr. Lewis. Not that I know of. 
Senator Matong. There was talk of that for a while. I was not 


sure. 

Does that make any sense to have two departments ordering planes 
with the same material and then keep separate as to how much you 
need ? 

Mr. Lewis. Yes; I think it does. 

Senator Matonr. Who in the national defense gets this informa- 
tion? 

Mr. Lewis. The Assistant Secretary for Supply and Logistics, Mr. 
Pike. 

Senator Martone. He is not here? 

Mr. Lewts. I have not seen him. 

Senator Martone. Then Secretary Pike is the one that adds up what 
the Navy needs and what you need and deals with the Office of De- 
fense Mobilization ? 

Mr. Lewis. That is correct. 

Senator Martone. You don’t deal with the ODM at all? 

Mr. Lewis. Not direct; no sir. We work very closely with them on 
lots of problems, but speaking strictly as a matter of form; no; we 
deal with them through the Department of Defense. 

Senator Martone. You really have no authority there at all? 

Mr. Lewis. For the Department of Defense as a whole; no, I do not. 

Senator Matone. All you can do is to tell the national defense, 








118 STOCKPILING STRATEGIC AND CRITICAL MATERIALS 













which, of course, is Secretary Wilson. Who do you address in the 
Office of the Secretary of National Defense ? 

Mr. Lewis. On that matter? 

Senator Matone. Yes. 

Mr. Lewis. I address Mr. Pike. I address the Assistant Secretary 
of Defense for Supply and Logistics, Mr. Pike. 

Senator Martone. What department is Mr. Quarles in? Is he with 
you? 

Mr. Lewis. Secretary Quarles is Assistant Secretary of Defense 
for Research and Development. 

Senator Matonr. Where does he come into this deal? 

Mr. Lewis. He is responsible to the Secretary of Defense for all 
matters dealing with research and development in the Department 
of Defense. 

Senator Matone. Do you deal with him at all on the practicability 
of this metal ? 

Mr. Lewis. I deal with him a great deal on the practicability of this 
metal. 

Senator Martone. Maybe we should have him here. 

Mr. Lewis. Well, in matters having to do with the research and de 
velopment aspect, he is the man with whom we consult. 

Senator Maronr. Are you prepared today to testify as to the prac 
ticability of this metal? 

Mr. Lewis. I am prepared to make some comments on two aspects 
of the problem. 

Senator Maronr. Now, let us get it straight. 

You are not responsible for the Navy at all. You are not responsible 
for their aircraft. Is that the only place they use their titanium, 
in aircraft ? 

Mr. Lewts. I would not be able to say. I don’t know. 

Senator Matonr. You do not know they might be making a battle- 
ship out of it? 

Mr. Lewis. I don’t think they are, but they may be. 

Senator Matonr. You do not know? 

Mr. Lewis. I do not know. 

Senator Matonr. What you do know is all the uses to which the Air 
Force and the Army put this metal? 

Mr. Lewis. For aircraft purposes. 

Senator Matonr. But you do not know whether the Army might be 
using it for something else ? 

Mr. Lewis. I do not. 

Senator Matonr. Who would know that? 

Mr. Lewis. Mr. Pike. 

Senator Matonr. He would know? 

Mr. Lewis. The services themselves would know, and I am sure 
he would know as well. 

Senator Martone. They all report to him? 

Mr. Lewis. In this matter, yes, dealing with requirements. 

Senator Martone. On the use of titanium in aircraft, or would they 
report on the use of titanium for every use to which they put it? 

Mr. Lewis. They would report for every use. 

Senator Maronr. Even the Navy reports to him; is that it? 
Mr. Lewis. To the Secretary of Defense. 
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Senator Matonr. Do they report to Mr. Pike? 

Mr. Lewis. In this matter with respect to requirements. 

Senator Matonr. Every metal, every critical material ? 

Mr. Lewis. Correct. , 

Senator Maronr. I thought the Navy would skip Mr. Pike. 

Mr. Lewis. I do not think so, sir. 

Senator Martone. But they skip you. You do not have anything 
to do with it? 

Mr. Lewis. They very properly skip me. 

Senator Martone. All right, Mr. Secretary, if you will just give 
the committee your version of this thing as to what you are using 
at this time, what you think we should have, and tell us how much of 
this titanium that you would use in the airplanes in the Air Force 
and the Army, if it did meet the specifications. 


VALUE OF TITANIUM TO AIRCRAFT 


Mr. Lewis. I think, Senator, the first thing I should say, because 
there has been considerable discussion, as there always is in the case 
of a new product of this sort, about titanium and its value. I would 
like to say that the Air Force persists in its view that titanium is a 
very valuable metal and has a very essential place in the development 
of a high performance Air Force. 

We have persisted in that view; we have always held it and we 
persist. in it today. 

Senator Matonr. I do not want to interrupt your line of thought 
at all, but when you come to it, tell us what titanium does to a plane, 
why you need it, and what the per formance is with it and without it. 

Mr. Lewis. The attraction of titanium to the air weaponry of the 
country is its resistance to temperatures. As aircraft go faster and 
as engines operate hotter, a meta! that has the strength properties that 
titanium has and is capable of withstanding temperatures and cor- 
rosion is a desirable metal. 

At the moment we are of the opinion that when we get to very high- 
speed aircraft the use of titanium in the structure ‘of the airframe 
will be essential. 

Senator Martone. You will go into that speed, will you? 

Mr. Lewis. Well, it is a little bit of an open argument at the mo- 
ment. It is very fast. We don’t have any airplanes flying today— 
I cannot actually make that statement, either. but it is very fast and it 
is a little difficult to predict when these airplanes will actually be 
flying in any numbers. 

Senator Matonr. It de — a little on when you have the material 
to make them, does it not? 

Mr. Lewis. It depends a little; yes, sir. You can actually do these 
jobs with other metals, but they are less desirable because they are 
heavy. 

Senator Matonr. You can’t do the job to fly at maximum speeds 
and make distances without refueling. Now, tell me, can you do that ? 

Mr. Lewts. I am sorry; you are talking about today t 2 

Senator Maronr. I am talking about tod: uy; yes. 

Mr. Lewis. We are always reaching for more power and reaching 
for more range and more altitude and more speed. 











120 STOCKPILING STRATEGIC AND CRITICAL MATERIALS 





Senator Matonr. Let me put it this way: If you did not have 
titanium, did not know anything about it, it was not discovered, can 
you make a plane that will fly as far and as fast without refueling as 
you could if you had titanium which you know about today ? 

Mr. Lewis. On the basis of what we know today, you can do a 
better job with titanium than you can do without it. 

Senator Matonr. You think when you know more about it it is 
going to be better all the time? 

Mr. Lewis. With the metal? 

Senator Martone. Yes. 

Mr. Lewis. Yes. 

Senator Martone. That settles that. 

Now, tell us how much of it you could use if the alloys were satis- 
factory and the tests were already run and everything was so you 
could use it, how much of it you could use to build the planes: you want? 

You undoubtedly want faster planes; you want the fastest planes 
you can get. Do you not want the fastest planes that will fly the 
farthest that you can make with any known metal? Do you not 
want that? 

Mr. Lewis. Yes, we want the best air weapons that it is possible 
to attain and the elements that you mentioned, speed, altitude, and 
range, are critical elements in aircraft weapons. 

Senator Matone. Range without refueling ? 

Mr. Lewis. Without refueling; yes, sir. 

Senator Matonr. In other words, if another country had a faster 
plane which would go farther without refueling and a more manu- 
facturable plane, how far would you get with your Air Force without 
titanium ? 

Mr. Lewis. I would not like to comment on that. 

Senator Martone. I think you are the one to do it. You are in the 
business. 

Mr. Lewis. I am in the business of providing weapons, but a weapon 
is a complex of things of which the airplane is only one part. There 
is the pilot to consider; there is the training he is given 

Senator Martone. That is what I would like to consider, the pilot. 
I want our pilots to have the best possible planes. 

Mr. Lewis. We are quite categorical about our view that it is im- 
portant to get the ultimate in performance and to keep as wide a 
margin over that which any possible enemy of this country might have 
in these weapons. 

Senator Matonr. You know the Russians have written 240 technical 
articles on titanium that we know about. Is it reasonable to you to 
suppose, since they secured these German engineers, who already 
knew how to make it, that they are not making it? 

Mr. Lewis. I have no knowledge on it. 

Senator Matoner. It is not very reasonable to suppose they are not. 

Mr. Lewis. I think my job in the United States Air Force is to as- 
sume that any possible enemy is as competent as we are. 

Senator Martone. I think you would be a little bit on the offside if 
you did not. 

Now, go ahead and tell us how much of it you need, 

Mr. Lewss. I cannot tell you that at the moment, Senator. 


The requirements of all of our materials are under continuous 
review. 
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Senator Matonr. I understand that, but is there not somebody in 
there charged with determining how much of the only metal you 
can use to make speed, maximum range plane? 

Mr. Lewis. Yes; I can’t give you a number now. I started to say 
these requirements, like requirements of anything in the Air Force, 
are under constant review because they are constantly changing. 

As our war planes change, as the capability of the industry to 
bring out new engines, new airplanes, develops, detail requirements 
constantly change, and, of course, total requirements are the sum of 
detailed requirements. 

Now, at the moment, the Air Force is in the process of reviewing 
its total requirements and for the moment we see no reason to 
change any estimate that has been made as to total requirements. 

But I could not give you other figures because we have not com- 
pleted the review in process. 

Senator Martone. You see no reason today to tell the Office of De- 
fense Mobilization that you need, if you had the proper alloys and 
the proper specifications, more than 35 thousand tons of titanium a 
year ; you see no reason to change that? 

Mr. Lewis. I would like to discuss one aspect of this. 

Senator Matone. I wish you would, because this is going to be 
rough. 

Mr. Lewis. The consumption of titanium so far as been substan 
tially less than we estimated our requirements would be. 

Senator Matonre. What isthe reason for that ? 

Mr. Lewis. The reason for it has been that there have been some dis 
appointments 

Senator Matone. We understand that. But tell us how much you 
would use if you had it, because I think we can get it. 

Mr. Lewis. This question is how much can you use when? 

Senator Matone. You will have to let a contract. If you are go- 
ing to stay with the old amount, there is no use of us bothering with 
you here. 

Mr. Lewis. I do not know as to that. 

Senator Matone. That is the way it looks to me. 

Mr. Lewis. I would like to make it clear, Senator, and I think this 
is an important point in your deliberations on this whole matter, that 
the question of requirements has to be related to time. 

Senator Marone. It surely has, because you wasted 2 or 3 years now. 

Mr. Lewis. You mean I have? 

Senator Matonr. No, you have not; I do not suppose, because I 
expect you have superiors, but the time is wasted. 

Mr. Lewis. Senator, I don’t agree with that. 

Senator Matone. And you are wasting it now if you are holding 
up these contracts and estimating the amount you want that could 
be let by the General Services Administration that met specifications 
until you whip the alloys. 

It will take a year or 2 years to do that, and 2 years to build the 
plants, that is 4 years. 

Do you want to be responsible for that, or do you want to get it 
made and have it so when you whip the alloys you have it so you can 
go ahead ? 

Mr. Lewis. I think I would like to express this in the positive—— 

Senator Martone. I would like you to. 
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Mr. Lewis. We have not been able to use the titanium that has 
been provided. There is an underconsumption of the metal for tech- 
nical reasons. We are still completely optimistic about the use of 
the metal, but we feel that the requirement here which the Air Force 
has stated has been deferred and delayed. 

Senator Matonr. How much are you making now of titanium’ Do 
you know annually at the rate it is being manufactured ! 

Mr. Lewis. I have a general idea. 

Senator Matone. Give it to us. 

Mr. Lewis. My idea is that—I will not say at what rate it is being 
made. I know what its cons sumption is. 

Senator Matonr. What is its consumption / 

Mr. Lewis. About 1,100 tons a year. 

Senator Matone. I cannot tell you exactly the rate now, because it 
has been stepped up, but the total amount in the last year has been 
somewhere between 2,000 and 2,500 tons. 

A good deal of it did not meet the specifications. I am given to 
understand now it does meet specifications in hardness. 

Ve will have other witnesses on that score. 

! am interested in your telling us why you are only using 1,100 tons 
and why you want to wait in recommending the manufacture of a 
greater amount than 35,000 tons per year until you have it all safely 
worked out ? 

Mr. Lewis. Let me answer the first question. The first question is 
we do not determine how much these manufacturers use. 

In the case of an engine manufacturer, or an airframe manufacturer, 
ve buy the airplane and we buy the ies and we require of them the 
ultimate in performance. 

Now, they must make the decision whether or not they can incor- 
porate cobalt or titanium or whatever it is. We pay the bill, but they 
must make the decision whether they cam deliver acceptable products 
to the Air Force, including such material. 

The decisions to-incorporate this material into some of the produc- 
tion with which I am familiar, have been delayed by the manufacturers 
themselves on the basis of their technical appraisal of the practi- 
cability of the material. 

The Air Force does not make that determination. 

Senator Martone. Did they tell you why? 

Mr. Lewis. Yes. 

Senator Matone. What are the reasons? 

Mr. Lewis. The reasons are that they have had some failures. 

Senator Matoneg. If they have a failure do they tell you that they 
do not think it is going to be feasible; that they have no laboratory 
experiments underway, or tryouts to see if they can arrive at the 

sroper alloys that will stand the work or do they tell you that they do 
Soon these things underway and they think within a reasonable time 
they can use it’ : 

Mr. Lewis. They tell us there have been disappointments, that the 
material has proven practicable at a slower rate than they had thought 
and had hoped; that there has been a delay in the incorporation of the 
material into their product, but they are still optimistic about its 
value and its applicability. 

Senator Matonr. What is the time element ? 
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Mr. Lewis. They cannot estimate. One ccntractor has said he has 
lost a year already, and he is optimistic about the future, but he cannot 
make a statement as to how soon he expects the problem to be solved. 

Senator Martone. How many years; 1 year, 2 years, 10 years? 

Mr. Lewis. I don’t know. 

Senator Matonr. You do not know f You do not know anythi 
about it. You have not asked them ? 

Mr. Lewis. I have not asked them that questi 

Senator Matonr. What would be the objection n of men in your posi- 
tion trying to find out how much titanium or cobalt, you will be using in 
l year, 2 years, or 3 years ‘ 

Would there be any objection to a man working for the Govern 
ment to telling us how much of this material we are rolng to need ? 
It is going to take 2 years to build the plant. 

Did that ever occur to you? 

Mr. Lewis. It occurred to me. It is one of my responsibilities and 
we are trying to do it. 

Senator Matone. You did not ask the producers? 

Mr. Lewis. I did not ask the producers the specific que stion whether 
it would be delayed, 1 year, 2 years, 5 years, or 10 years. 

Senator Maone. Is not that one of the first things you 
know ? 

Mr. Lewis. One of the things. 

Senator Martone. The first thing. In other words, if they are get 
ting ready to use it within a year and it is going to take 2 years to build 
a pl int and they know now the specifications are all right, and so on, 
it is a question of alloys, and you are going to do it in a year, it takes 
2 years to build a plant, is that the way we run the business up there, 
and you are not going to let any more contracts until you get the alloys 
worked out and then it is 3 years to get the plant? Is that your idea? 

Mr. Lewis. My idea is this, that the Air Force makes some estimates 
which they turn into the Department of Defense, which are turned in 
to the Office of Defense Mobilization on requirements relating to time, 
which have turned out to be wrong. We do not know the degree to 
which they are wrong. 

Senator Martone. You mean you ordered more than you needed ? 

Mr. Lewis. In time, yes. We ordered it faster than we could use it 
in relationship to time. 

Senator Martone. Have you ever taken that other time element into 
consideration, that you are going to have another couple years after 
you reach the point before you can get it? 

Mr. Lewis. We take that into consideration. 

Senator Martone. You said you never asked them. 

Mr. Lewis. That is a different question, sir. You asked me an esti- 
mate from manufacturers of the delay in the production of this by 
periods of 1 to 10 years, and I do not have that. 

Senator Martone. Do you not think it would be a good idea to ask 
them ? 

Mr. Lewis. Certainly it would be a good idea. It is part of the gen- 
eral study that is going on right now, but I do not have that informa 
tion today. 

Senator Matone. As long as you are not going to ask the producers 
who are running these tests, how long does it take you to ose up your 
mind there? Another year / 


have Lo 
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Mr. Lewis. It is not a matter of my making my mind up. 

Senator Matonre. Whose is it? 

Mr. Lewis. It is a matter of this whole technology of this country 
being able to develop for us and making available to our manufac- 
turers a practical metal. 

Senator Matone. All right, you want to be entirely practical be- 
fore you order any more of it, knowing it is going to take 2 years from 
that time before you can get it. 

Mr. Lewis. I didn’t say that. 

Senator Martone. You certainly said you did not see any reason 
for ordering any more of it and you ordered more than you should have 
ordered because they have tried it out and it did not work. 

Mr. Lewis. I don’t recall saying that. 

Senator Matone. It is too far to turn back to the question. I will 
ask you now: In view of the fact that they say that the manufacturers’ 
sponge is meeting the specifications now, that the metal is meeting the 
specifications, but the alloys are not as yet, but they think they can 
work them out in a reasonable time—I know some of them will testify 
to that—it is a question, then, whether you think you should wait until 
the alloys are worked out, until all of it is practical, then you will tell 
the Office of Defense Mobilization, which, in turn, relays it to Gen- 
eral Services Administration, that you can now go ahead and make 
contracts for 50,000, 100,000 tons which you will need after those alloys 
are practical. 

Then it takes them about 2 years to get a plant built which shall 
be added to the time it takes to work out the problems of alloy and 
fabrication. 

Is that your idea of building a national defense setup ? 

Mr. Lewis. Senator, I want to make this very clear for your record: 
We have not changed our stated requirements. 

Senator Matone. I know that, and you have not changed your order 
to the defense organization. 

Mr. Lewis. But we at the same time recognize, because it is a fact, 
that there has been a delay in the development of this metal which 
has reduced its use in our end production. 

We do not know and we are studying at the moment, what the effect, 
if any, this would have upon the requirements we have stated. 

Senator Martone. You do not know, for example, that if the alloys 
are worked out satisfactorily so you can make the engines, you can 
make the frames with 25 to 40 percent inclusion of titanium, which is 
testified by the makers of the engines and the frames, you do not know 
that if you suddenly had all that you wanted how much you would use? 

- That is, you do not know within a hundred or two hundred percent 
how much you could use ? 

Mr. Lewis. Senator, if there were no problems our present estimate 
would be perfectly valid. 

Senator Matonr. You think that would be all you would need? 

Mr. Lewis. In this time period. 

Senator Maronr. I think that isenough. You just stay with us for 
a while until we hear a couple other witnesses. We will probably 
hear you again. 

Mr. Lewis. Yes, sir. 

Senator Martone. Mr. Hurley, will you come forward, please. 

You are chairman of the board of Wright Aeronautical, Curtiss- 
Wright Corp., are you? 
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STATEMENT OF ROY T. HURLEY, CHAIRMAN OF THE BOARD, 
WRIGHT AERONAUTICAL, CURTISS-WRIGHT CORP., WOODRIDGE, 
N. J. ACCOMPANIED BY HERMAN H. HANINK, DIRECTOR, 
EXPERIMENTAL PROCUREMENT MANUFACTURING, CURTISS- 
WRIGHT CORP. 


Mr. Hurtey. Right. 

Senator Martone. You have been a witness before the subcommittee 
a couple of times. The first time you heard certain witnesses testify 
as to the need for titanium metal to be worked out with alloys under 
certain conditions under which it could be used. 

It seems to me the last time you were before the committee you had a 
plan worked out for using titanium metal as it became available. 

Your plan was that tests were made on certain parts to go into the 
engine and not try to make the entire engine with 50 percent titanium, 
20 percent, or 10 percent; but to be sure that you would have the 
amount of titanium you needed, with the tests keeping up with the 
production, and when you put a part made of titanium in the engine, 
it stayed there. Regardless of that part of it, | would like for you, 
as a substantial contractor in the engine field, to give us the story on 
titanium as you see it; as to the amount you think can be used in 
industry, if it meets the specifications, and how you think you could 
use it. 

Mr. Hurtey. Senator, we have not changed our thinking at Curtiss- 
Wright. We have been a little slow in getting started on the use of 
titanium, but we have been making a profitable investment in time to 
integrate our extensive corporation knowledge of forging, casting, and 
extruding techniques into our titanium program to insure minimum 
cost of titanium application. 

It is our feeling that the way to get titanium into an aircraft engine 
is to examine the alloys, select the parts we think they are suited for 
and then, piece by piece, test the material both in the laboratory and 
in the engine to determine that our selection was sound. 

If the parts can be produced at reasonable cost, and if they are justi- 
fied by the above testing, then we think they should go into the engine 
and stay as an item of production. 

Senator Matone. What would the cost have to do with it if it made 
a faster plane and you needed it for national defense ? 

Mr. Hurtey. As I have testified before, we look at cost as a word 
used to indicate the number of men and machines required to produce 
parts. If the parts cost too much, that would be an indication that 
the men and machines needed would be excessive particularly under 
conditions of total mobilization. We have a formula which I believe 
is in the record which indicates our concept of the economics of tita- 
nium usage and which we propose to use in determining the economic 
desirability of specific titanium applications. 

I don’t remember the details of our formula but it involves amorti- 
zation of costs based on economies in airplane operation resulting 
from the use of titanium. 

It involves factors which I think have been generally used by others 
in the industry. 

Senator Matone. Go ahead and give it to us again, Mr. Hurley. 


39888—55—-pt. 12-9 
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Mr. Hourtry. The quantities I gave you with respect to our pro- 
posed use of titanium were reported at my last appearance before the 
subcommittee. We still think we can use those quantities if we get 
our program underway. 

We expect this month, before the month is out, to apply power to our 
extrusion press for the first time. It is my opinion that if we combine 
that extrusion knowledge with the work we have done on the machin- 
‘ng of titanium that we can use the quantities of metal proposed in an 
initially limited number of parts. 

Senator Matone. Do you have that now? 

Mr. Hurtey. Our proposed use was indicated with a rate of buildup 
from the beginning of our program by the month and by the year. 

Mr. Haninx. The peak which we indicated based on current plan- 
ning as to engine models and engine production was about 500 tons 
per month. 

Senator Martone. Will you identify yourself, for the record ? 

Mr. Haninx. Herman H. Hanink, director, experimental pro- 
curement and manufacturing, Wright aeronautical division, Curtiss- 
Wright Corp. 

Mr. Hurry. That is based on our solving the problems we have 
talked about. 

Senator Martone. If you had had the order to go ahead 

Mr. Hantnx. If we had been able to go ahead with the assurance 
of supply and the development of manufacturing methods to provide 
reasonable economy in materials and labor we would have done so in 
accordance with the buildup curves which Mr. Hurley presented as 
an exhibit to this subcommittee in a report entitled “The Production 
Use of Titanium in J65 and J67 Turbojet Engines.” 

Senator Martone. Five hundred tons a month would be used at the 
present. time. 

Mr. Haninx. That would be about 6,000 tons a year. Actually, 
there are some numbers higher than this which were mentioned in 
Mr. Hurley’s testimony but he was also speaking about propellers 
and other aircraft components being produced by the various divisions 
of the Curtiss-Wright Corp. 

Senator Martone. Now, you are just one engine company. How 
many are in this business ? 

Mr. Haninx. Five, I believe. 

Senator Martone. Would the other engine companies, under the 
same conditions, with the number of engines they are producing, use 
some that you are not using? 

Mr. Hantnx. We gave you numbers reflecting current and pro- 
posed engine contracts without relation to other estimates based on 
conditions of full mobilization. 

Senator Martone. Are these others as big in the field as you are? 

Mr. Hanrnx. I am not familiar with the numbers. 

Mr. Hurry. I think the companies are fairly well balanced. 

As to how much titanium they use, I don’t believe we are qualified 
to say. 

Senator Matonr. I am talking about the number of engines they 
are making in which titanium could be used. 

Mr. Hurry. We feel we can solve the problems as outlined and 
based on that we believe the use of titanium will build up and stay 
in production as a fixed requirement. 
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Senator Matonr. That would be for the engine companies alone, 
then, around 30,000 tons annually. 

Now, how would you propose to do that? How would you have 
done that if you had been allowed to go ahead on your proposal and 
when was this proposal made ? 

Mr. Hurtey. This proposal was made at the time of your hearing, 
7 or 8 months ago when I was here before. 

Our plan was to select the alloys available to us and then after 
studying them in the laboratory, to select the engine parts we thought 
could be made from the most suitable of these alloys. 

Senator Martone. One part at a time / 

Mr. Hurtey. One part at a time. 

Senator Matone. I remember the testimony. 

Mr. Hurtey. And by methods of extrusion or forging arrive at a 
piece that could be machined for a reasonable cost. 

As a result of that study if the end cost of that part was satisfac- 
tory, we would — make a limited quantity of those parts; we would 
put them in the engine for test. If they showed up satisfactorily dur- 
ing engine test, one if the cost were acceptable, then we would rec- 
ommend putting the pieces into production and stay in production 
from then on out. 

Senator Matone. But you would let that contract on a proposal 
from the National Defense Administration based on the supplies of 
titanium so that you could keep that part, or those parts, in the engine. 

Mr. Hurtey. Once a piece goes into production it should stay. I 
think our program involves a combination of decisions on the part 
of research people as well as production groups and other activities 
in the Government. 

I believe Curtiss-Wright has a broader scope in its approach to 
titanium than the other engine builders, because we do operate a forg- 
ing shop and foundry and we have done considerable extrusion work 
in the last few years. 

Senator Matong. What is your opinion of the availability of these 
parts? They have been held up? 

Mr. Huruey. If a production program such as we have proposed 
were launched, we would get very close to our projected use of the 
parts included in the program. 

Senator Mavone. You are familiar with the fact that the engine 
companies have had certain failures ? 

Mr. Hurtey. That is right. We have had some failures in the work 
we have done, too. 

Senator Martone. I do not want you to criticize any other engine 
company. We will hear from the other companies. Why do you 
think yours will work when theirs failed ? 

Mr. Huruey. We think in our proposed program that we too would 
encounter difficulties in our investigation of the use of titanium for 
a part. We would then sidetrack the part, so to speak, and would 
proceed only with those parts with which our experience was success- 
ful. 

Senator Martone. Do you have any parts now that are feasible ! 

Mr. Huriey. We have some parts that we tested and we think are 
practical. 

Senator Martone. And you are ready to put them in if you knew the 
supply was available / 
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Mr. Huriey. We have reached the point of putting a few parts into 
what is considered a type test, with flight test and then production 
as the following steps. 

Senator Martone. Now, you are only talking about engine companies 
and you are up to 1,000 or 2,000 tons a year. You heard the testi- 
mony awhile ago that you are only using 1,100 tons a year and you 
are manufacturing more than 2,000, therefore, you are manufactur- 
ing more right now than you need and there is no idea now of 
increasing their requirement. 

Mr. Hurtey. I think it is a matter of obtaining a meeting of the 
minds of those connected with the industry and the problem. 

Senator Martone. How did minds meet? Have you discussed it 
with anybody in the National Defense Administration ? 

Mr. Hurtey. Our people have from time to time and they have a 
program from us now that, I believe, is part of their survey and 
they have our recommendation as to what we think should be done. 

Senator Martone. If they took your recommendation, does that come 
under the 1,100 tons available? 

Mr. Hurtey. No. Our recommendations are in the future, Senator, 
not in the past. 

Senator Matonr. Now, you testified if we had started last year, 
whenever we started talking about it, that you would have been up 
to 6,000 tons use annually, this year. 

Mr. Hurtry. We think about a year’s program would result in 
that consumption of metal. It depends upon our putting the extrusion 
equipment into operation. 

Senator Marone. If you had put it in last year, you would have 
been ready now. If you put it in a year from now, you will be ready 
a year from then ? 

“Mr. Hurtey. That is right. 

Senator Martone. In the beginning of this committee made a state- 
ment through the chairman that I think we can sell it to the Senate 
if we can show first, that you need it; next, that you can work it out, 
and will order the ‘things you need. You cannot sell a thing that 
nobody is for. I cannot find anybody for it that is in authority. 

Mr. Hurtey. We are certainly for it. 

Senator Matone. We do not have Mr. Pike here this morning. 
We have his testimony some place. 

What does he say there? Mr. Pike said about a half dozen times 
that he asked the users how much they needed. Evidently, as I tried 
to sum up his testimony while he was here, that he got back what he 
had sent out already. He ordered the engines with so much titanium. 
He asked them how much they needed. They sent it right back. 

Did anybody ever ask you the question I have asked you: How much 
titanium you could use if available and met your mpecleetiokis 

Mr. Hurtey. Yes, the consumption curves we have quoted and 
which you have in the record we have also provided to the Air Forces. 

Senator Maton. Now, has the National Defense or any adminis- 
tration or any representative of it, asked you how much you could 
use if they let you go ahead on these alloys? Have they asked you 
now ? 

Mr. Hurtey. After my testimony here at the prior hearings, the 
request was made and we have presented several studies to them. 

The studies are now under consideration, Senator. 
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Senator Matone. Is this the first time they have been under con- 
sideration ¢ ’ 

Mr. Hurtey. No, they have been under consideration for some time. 

Senator Martone. A year? 

Mr. Hurtey. No, I would say several months. 

his business of coordinating a thing of this kind, I recognize, is 
a pretty complex one. There are many agencies and many problems 
involved. 
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Mr. Lewis. I think I can give you that m 

my fingertips, but I will be glad to furnish it to) 
Mr. Huruey. The contract for 1955 would be 


5 
cause this work which would be done durin 
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be engines for 1956, and I don’t believe that is determined at this 
time. 

Senator Martone. Give us some figure out of the air of the number 
of engines annually, 500 or 5,000? 

Mr. Hurwey. If we were to run along at our present operating level 
our consumption would be in accordance with the consumption curves 
we have here. 

Mr. Hantnk. This consumption curve is for one engine model only. 

Senator Martone. How many engines do you have under construc 
tion ? 

Mr. Hurury. If you wish to use 200 engines a month as an assump- 
tion 

Senator Martone. That would be 200 tons a month. If it were 400 
engines a month, it would be 400. 

Mr. Huriery. That is right. 

Senator Martone. You are assuming, and I will ask this question: 
You are assuming that the alloys will be satisfactory and you can work 
them out satisfactorily within a year part by part. Do you have any 
doubt about that ? 

Mr. Hurtry. No; we do not. 

I say that based on past experience. I look upon titanium as I look 
upon steel. There are places where you would use carbon steel, 
places where you use nickel alloy steel, and places where other specific 
alloys must be used. 

We believe that the technology has to be developed to use any ma- 
terial properly. Each material must be studied in order to direct it 
properly toward its end use depending upon operating conditions. 
No one material is best suited for all conditions such as low stress, high 
stress, low temperatures, high temperatures, etc. 

We think at this time that there are some parts that titanium 
should not be used for and for which we would not consider it. 

But as time goes on other techniques will be developed that will 
allow us to use titanium on those parts. 

Senator Martone. That depends on engine teenhique ? 

Mr. Hurtey. That is right. 

Senator Matonr. But you think the time element in making these 
workable parts available is about a year for a few of them, in another 
year or two you will get up to the maximum. 

Mr. Hourtey. Yes. 

Senator Matonr. What is the maximum percentage that will be 
made out of titanium ¢ 

Mr. Hantnx. Based upon dry engine weight, about 10 percent on 
a conservative basis. This figure may range up to 25 percent depend- 
ing upon the development of certain alloys. 

Mr. Hurtey. If I may, I would like to point out one thing on our 
proposal. I think it is a mistake tp consider that we are going to 

ut into production right now, as of today, X percent of titanium 
in engines. I think it would be a mistake for the airframe builder 
to design an airframe today and say this is going to be it. 

My recommendation is that the interested Government agencies set 
up paralleling programs with the aircraft industry to determine which 
of the parts now in production of steel, aluminum, or other material 
can be replaced by titanium parts. As work would be completed in 
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the paralleling programs we would then place qualitied parts into 
production and keep them in production. As the engines got lighter 
and lighter through substitution of titanium the airframe designer 
would then be able to take advantage of it knowing that it would be 
a permanent situation. 

I think if I were the airframe builder I would try to use the titanium 
the same way. 

Senator Matonr. I think the testimony was along that line some- 
what. I think we had testimony that when you save a pound in a 

certain part of a plane, that if you know ahead of time you are 
going to save that pound it amounts to 8 or 10 pounds saved in the 
whole plane; is that not right? 

Mr. Hurry. Yes, from 6 to 10 pounds is the range by experts in 
the industry. 

Senator Martone. That being the case, in order to do that it is 
necessary that the frame makers know exactly what your engine is 
going to do with the horsepower and then the horsepower you make 
fits the weight of the plane which decreases as the plane weight de- 
creases, so it is an overall operation. 

Mr. Hurtry. That is right. 

Senator Martone. So there should be a meeting of minds un- 
doubtedly, as to just how and to what extent each plane is going to be 
manufactured with a lighter plane engine. 

I have some figures which I want to make a part of the record. 
Mr. Cullen, of the Department of Commerce, has estimated that the 
sponge production for 1954 is actually 5,000 tons. 

The use in 1954 is 2,400 tons to produce about 1,250 tons of mill 
products—that is where the waste comes in and they are unable to 
use the scrap. 

The stock, the revolving fund of the stock, at the end of the year, 
will be 2,400 tons 

Estimated production in 1955 will be 10,000 tons. 

This is for what it is worth. 

We found suddenly that the Department of Commerce was con- 
cerned, too. We do not know yet whether we have found all the agen- 
cies that will have something to do with it, but I think in the long run 
we will, and get a new start next year. 

I want to say at this point, too, just speaking for the chairman, I am 
greatly perturbed about this particular thing. In all other critical 
materials everybody is working in a free-hand manner trying to get 
it done. 

Go ahead, Mr. Hurley. 

Mr. Hurtey. Senator, we have submitted a proposal to the Air 
Forces which provides for a study of titanium lleva, manufacturing 
methods, and engine usage. We are confident it will be approved and 
released as we think it should be and under that proposal we will be 
able to move as rapidly as we can. We expect to take full advantage 
of the failures that we and other —— have experienced and which 
I believe have not been unexpected by all of us. 

Our proposal presents a program Ps iralleling our production engine 
program with a piece-by-piece feed back of qualified titanium parts 
into the production program. 

The Air Force has to have combat readiness at all times. I per- 
sonally feel that all titanium application programs should be paral- 
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leling programs and not direct production programs. I don’t believe 
that paralleling programs will slow down the use of titanium a bit; 
in fact, I think it might speed it up. 

The program which I am proposing might require some coordina- 
tion between several Government agencies. I am not familiar with 
where the funds may be placed. They might be considered produc 
tion funds, research and development funds, or some other fund you 
would normally use for the production of aircraft. 

Senator Matong. Do you know any law which would prevent Gov- 
ernment departments working together ¢ 

Mr. Huriey. No, sir; I do not. 

Senator Martone. Well, it is against precedent. But you do not 
know of any law that Congress has passed preventing that ? 

Mr. Hurtey. None at all. It is purely a matter of availability of 
funds, Senator. 

Senator Martone. Has there been any scarcity of funds? Has the 
Congress ever refused to appropriate any money for this investigative 
type of work, that you know of ? 

Mr. Huruey. I have no knowledge of any such limitation; no, sir. 

As you said, everything we can do to reduce weight means more 
range and more performance. I know as fast as we can reduce 
weight and give more performance they have places and ways they can 
use that to increase combat effectiveness. 

Senator Matone. You have not been given the go-ahead signal ? 

Mr. Huruey. That is right. 

Senator Martone. I think that is pretty generally understood by 
some of the other plane manufacturers, too. 

Mr. Hurley, would you stay with us a little while? 

Mr. Hurtry. Yes, sir. 

Senator Matone. Now, Mr. Wright Parkins, of the United Aircraft 
Co. of Hartford, Conn. 

Mr. Parkins, you have heard the approach that the subcommittee is 
making on this problem. I am sure you have had available the re 
port of the committee which is their approach to the whole critical 
material problem. 

The subcommittee is very earnest in this work, and they do not in- 
tend to let up on it because the history is too dangerous, the history of 
critical material production in this country is just too dangerous. 

It shows that at different times it has been actually delayed by 
desire. So that other nations are ahead of us in many of the ma- 
terials. There is a move on foot now, as I say, to accept the Japa- 
nese titanium as part of our needs. That is to say, reduce the tariffs 
so that with a 15- or 20- cent-an-hour labor over there there is not 
much question but that you would not be in business very long here. 

Would you identify yourself for the record and proceed in your 
own way ¢ 


STATEMENT OF WRIGHT PARKINS AND R. H. THIELEMANN, OF 
PRATT WHITNEY, DIVISION OF UNITED AIRCRAFT CORP., EAST 
HARTFORD, CONN. 


Mr. Parkins. I am Wright Parkins, manager of engineers at Pratt 
Whitney Aircraft. 

I have with me Mr. Rudy Thielemann, who has been experting in the 
titanium phase of our activity. 
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What I have to say applies strictly to Pratt Whitney Aircraft. 

Senator Maton. We do not want anyone to criticize anyone else. 
All we want is to give you an opportunity to coordinate all the testi- 
mony. Iam sure you know that. 

Mr. Parkins. Speaking for myself and the division as a whole, we 
are extremely bullish on titanium. However, we are terribly disap- 
pointed in having experienced some setbacks. 


DIFFICULTIES IN USING TITANIUM 


We thought we would be much further along in the use of titanium 
today than we are, but it is only because we are pioneering in a new 
metal field. We have encountered difficulties that we did not antic- 
ipate, so we are not as far along in our program as we had originally 
planned. 

These difficulties, let me say, are not insurmountable. As we have 
run into them we have found solutions. 

First, it was the production of the metal itself. Now we thought 
you spoke of the specifications—we thought when we ordered the 
material initially that we had sound specifications. It later devel- 
oped, through lack of knowledge, that the specification was not sound, 
so we had to start over again. 

The next difficulty we experienced was in the forging of the mate- 
rial. I brought along an example so you can see what the problem is. 
Look at that. At the base of that bl: ide you Ww ill see some checkmarks, 
Those are forging laps which we do not experience in forging stain- 
less steel. 

Therefore, we have the forging technique to work out. The unfor- 
tunate part of it was we did not know about this peculiarity. Normal 
and ordinary inspection methods did not uncover it. We got into 
production, we produced these parts in production quantities and we 
could not use them because we could not pass our test requirements. 

We are perhaps in the unique position of having all the go-ahead 
that is needed from the military services. 

The problem is strictly in our lap. 1 cannot think of anything more 
useless than an airplane that won't fly. 

Of course, if the blades break in the engine, that is exactly what 
happens. So we don’t want to be guilty of delivering engines that 
are going to break up early in the game. They have to be good 
engines. 

Senator Maxone. I do not know any plane more useless than one 
that will not fly, as fast or be quite as maneuverable as the fellow you 
are fighting. 

Mr. Parkins. Let me say, too, that we are counting in a large 
measure on titanium in our advanced programs—lI can’t talk specifi- 
cally about those because it is all classified material—but in our ad- 
vanced programs we are counting heavily on titanium. I do not know 
what we are going to do without it. It really has remarkable physical 
properties. 

One that has not been mentioned, and I would like to mention it 
around this table, is that a titanium compressor blade has about two- 
thirds the vibratory stress of a stainless steel blade, yet the titanium 
has as high fatigue endurance as steel, and we are hopeful that some 
day it will have higher fatigue endurance than stainless steel. 





134 STOCKPILING STRATEGIC AND CRITICAL MATERIALS 


We think we have only scratched the surface in titanium alloys. 

Senator Matong. That one thing ought to be quite an asset too, 
that other metals do not have, if you can whip into shape the proper 
alloys. 

Mr. Parxtys. That is right. The whole difficulty at the moment 
is that we are pioneering in a new metal field and we must expect a 
lot of difficulties. 

One of the most important things, Senator, is to get some engines 
in the air, a few only in the air, and flying under actual service opera- 
tions, to find out what other things we have not yet uncovered that 
will have to be corrected before we go into a full-scale production 
program. 

Senator Martone. Did you not have this same, or did not they 
have the same difficulty with the use of stainless steel and aluminum 
and some other metals as they came along? 

Mr. Parkins. Yes; they did. We had to learn how to use them. 

Senator Matonr. You had to find out what the problem was and 
then you had to m: ake something to fit. 

Mr. Parxrns. That is right. We are going through that stage 
right now. 

‘Senator Matonr. Do you have any idea but what you will whip this 
thing if you are just turned loose as you now are? 

Mr. Parkins. We are turned loose. 

Senator Matone. I say, if you continue that, do you have any idea 
that you will whip it? 

Mr. Parkins. We see nothing today that leads us to believe that 
we can’t use titanium to greater advantage. 

Senator Martone. You heard Mr. Hurley’s testimony of testing cer- 
tain parts, not trying to make an entire engine, but to test a part at 
a time and if it is satisfactory it stays in. Do you think that is a 
practical approach ? 

Mr. Parxrns. Yes; I don’t think we will use the full potential of 
titanium for several years. I think we want to crawl before we walk, 
and walk before we run, in this program, just to make sure that we 
are not building up big quantities of titanium in engines that are not 
going to work. 

Senator Matone. In other words, you want to test in each case— 
you heard Mr. Hurley testify that maybe a year would put them into 
production, another year they would increase that amount—you go 
along generally on that kind of program? 

Mr. Parkins. Yes. I put some figures down here that might in- 
terest you. 

Our present program on titanium involves about 300 pounds of 
finished material per engine. At the present time our ratio of finished 
to rough material is approximately five. 

So let us say that in rough material we are using 1,500 pounds per 
engine. That is three-quarters of a ton. 

If we were to shift over all of our requirements, all of our jet engine 
production requirements to titanium, that would involve at our pres- 
ent rate, somewhere in the order of a thousand tons per year. 

Now, let us look ahead. We will make some assumptions. Let us 
look ahead 5 years and let us assume that on the average the present 
type of engine will weigh in the neighborhood of 5,000 pounds, in 
round figures. 
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Let us also assume that we can save in weight over steel 20 percent. 
I think in 5 years’ time that will prove to be a conservative figure. 

My arithmetic says, then, there will be 2,500 pounds of titanium in 
each of those engines and again making an assumption on the ratio 
of rough to finished weight of 4 we will need on the order of 10,000 
pounds, or 5 tons of titanium per engine. 

Senator Matone. What would that be in a percentage of weight? 

Mr. Parkins. Well, titanium weighs about six-tenths that of steel. 
I said that we stand to save about 20 percent, which is a tremendous 
saving. It is something that this country cannot overlook. 

Senator Martone. That 20 percent saving in weight, worked back- 
ward in fuel and range, is a terrific thing, is it not? 

Mr. Parkins. It is, so I am told by our airplane customers. 

Senator Martone. Of course, you und rstand the testimony has been 
that if they know you are going to be able to save that much weight, 
and they know how much weight they can save when they are design- 
ing the airplane, then the wingspread and the weight of the plane is 
materially reduced and, therefore, for the same speed and same range 
your horsepower is reduced if you want to reduce it, or you can speed 
it up and you can fly farther. 

Mr. Parkins. You can. 

Senator Martone. In order to do this job your testimony is very 
important here—your opinion is that if you are going to meet other 
nations on an equal basis in any future war, that this is a must. 
Would you say that? 

Mr. Parxrns. It is a must if they can use it. It is a must that we 
must have it. 

Senator Matone. If they have it, we have to have it, or we would 
get Ww hip ype ad. 

Mr. Parxrns. That is right. 

Senator Martone. In other words, you have a second best poker 
hand. That is the only reason this committee is winding this time 
on it. 

You heard the chairman mention that we know of 240 research 
articles that the Russian people have written on titanium. If you 
write that much about it Gaia with German engineers and others 
who were available to them after World War II, is it not a reasonable 
assumption they know something about it? 

Mr. Parxrns. Ithinkso. I thoroughly agree with Secretary Lewis 
that we can adopt no other attitude. 

Senator Matonr. As far as the planes are concerned, you do not care 
where the titanium comes from, but if it was not available when war 
stated, it would be a little unhandy, would it not ? 

Mr. Parkins. Yes. 

Senator Martone. That is the committee’s interest in it. 

Go ahead, Mr. Parkins. I am extremely interested in what you have 
to say. 

Mr. Parxrns. About the only other thing I have to contribute is to 
assure the committee that we are working strenuously in trying to get 
the maximum of titanium in our production. 

Now, there are some other oem yet to be solved. We have the 
problem of welding titanium. Until we solve that problem we cannot 
use it to its maximum extent. 


1 

A 
} 
A 





136 STOCKPILING STRATEGIC AND CRITICAL MATERIALS 


Senator Matone. Do you see anything that would prevent solving 
the question ¢ 

Mr. Parkins. I will let Mr. Thielemann answer that question. 

Mr. Turetemann. The problem of welding titanium 

Senator Matongr. Do you see anything that is insurmountable 
putting it together? 

THirLeMANnn. No, there isn’t. 

Senator Matonr. What is the weight of one of these engines that 
you are manufacturing now ¢ 

Mr. Turenemann. The ‘vy average about 5,000 pounds, do they not? 

Mr. Parxrns. It is about 4,000 pounds. 

Senator Matonre. Four to five thousand ? 

Mr. Parxrns. Yes. 

Senator Matone. You would have 2,500 pounds of titanium per 
engine when you reach what looks like now would be the ultimate. 

Mr. Thretemann. That is right. 

Senator Martone. What is the time element in your opinion if they 
continue to give you your head on this thing ? 

Mr. Turetemann. The time element de spends on whether you are 
talking about experimental usage or production. Timewise we are 
trying to do some of these things now, experimentally. 

Senator Matonr. I am merely talking about the use. 

Mr. THreLeMANN. I agree with Mr. Parkins it is going to be 2 or 3 
years. 

Mr. Parkins. Some parts before. 

Mr. THiereMann. Yes. We hope to have production engines out 
next year. 

Mr. Parkins. Knowing what we now know and if we don’t run 
into any more snags, they will start rolling off the line next year. 

Senator Matons. How much titanium would you use next year / 

Mr. Parkins. It amounts in raw material to around three-quarters 
of a ton per engine. 

Senator Mavoner. You are talking of raw material; is that sponge ? 

Mr. Tuirrtemann. Bars, billets, and forgings. 

Senator Matonr. That would be 300 pounds you would use in an 
engine. That is good progress. 

Mr. Parxtns. We have worked mighty hard on this problem be- 
cause it is so important to the national defense. 

Senator Martone. I think it is indispensable. I am saying now, 
from the evidence, indispensable to the national defense and, naturally, 
any company that make the greatest progress is going to be the great- 
est manufacturer of engines. That is the way to do business in this 
country. 

Now, in your engine manufacturing for national defense, is there any 
information available to other companies that you would work out, 
or available to you from other companies that they would work out 
in the use of titanium? 

Mr. Parkins. I think we can answer that in the affirmative. IL 
think I can testify that anything we work out would be available to any 
other engine company. 

Mr. TureremMann. The interchange is not only between the aircraft 
manufacturers, but between the services as well. 

I would like to say something along this line. The titanium in- 
dustry can now produce more metal than it can sell and we are stock- 
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piling a little more than what we are using. But, in our eyes, it bas 
only been in the last 6 months that the indus stry itself knew how to 
make the kind of product that we could use. The hydrogen problem, 
and the double-melting problem has been solved; 6 months is an 
awfully short time in the development of a brand new metal when 
you are going to try to replace steel that has been in production for 
years and years. 

If you take a large perspective of the overal] picture, I don’t see 
anything wrong w ith anything that has been done up to now. 

The minute titanium starts to work, the whole picture will change, 
and we will be crying for a lot more titanium than we are now able 
to produce. 

Senator Martone. You think it will be starting to roll next year. 
If you do get 1,500 pounds in an engine, next year, would you say 
2 or 5 years you will be up to 2, DOO ¢ 

Mr. THieteMann. 1955 for us is going to have to be the year when 
we get production engines out and when the Air Force gets experi- 
ence with them in flying. We have to get enough engines out so 
they can tell us, “Yes, it is good,” or that we have some more work to do. 

Senator Martone. It has gotten to be a kind of mystery around 
Washington. Reports seep in that Pratt Whitney has discarded the 
use of titanium; they could not make it work, and we had it running 
out of our ears and there was no use letting more contracts. There is 
nothing like that that came from your company ¢ 

Mr. THreteMann. Not from our company. 

Senator Matonr. It has gotten around. 

Mr. Parkins. We pushed our schedule back time and time again. 

Mr. TrteteMann. I don’t think any of us at Pratt Whitney ever 
even intimated that, any place, in any meetings. 

Senator Martone. Now, you have the evidence before you and you 
know how fast this sponge is being produced. You know this is a 
little disappointing even for me. I. thought we were doing it a little 
faster than Mr. Cullen said we were. I thought we were manufactur- 
ing 2,400 tons of this sponge. 

Mr. TuirteMann. The rate today is 20 tons a day. 

Senator Matone. I think out in Henderson we had just reached the 
10 tons per day meeting specifications. 

Now, they are after another contract which they should get, of 
course. 

But you do know that the National a Administration has not 
changed their requirement for a year and a half. They set 35,000 
tons. They still think that is all they be. You understand it takes 
about 2 years—we had testimony on that; we will have some more— 
to build a plant and to get into produc tion. 

In other words, we suggest, knowing that we are going to whip this 
thing—we always do—it is necessary we know that is what we are 
going to need’and we know that is more, the amount we put in the 
frames and in the engines, than the 35,000 tons. 

Would you suggest that we wait until we whip these problems next 
year, or the year afterward, and then let these contracts? 

Mr. THIELEMANN. I am glad they didn’t stockpile any more than 
they have until now, because a lot of that stockpile is never going 
to be used. 
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Senator Matone. You mean it does not meet specifications? 

Mr. Parkins. As we have them written now. It did at the time. 

Senator Matonr. I said in that statement if it met specifications, it 
will work. 

You know now what will work. 

Mr. Parkins. We think we do. 

Senator Matonr. We understood thoroughly that when they let the 
first contract to the Titanium Corp. it was something over 200 hard- 
ness, 225. 

Mr. TutereMann. That is right. 

Senator Martone. They did not know then they would need 160 or 
150, but now the specifications have been rewritten and they are all 
meet ing it. 

Mr. ‘TuretrMann. Our specifications for the alloy we hope to use 
this year specify that they cannot use anything harder than 140. 

Senator Matone. Are they making it now? 

Mr. THreLeMAnn. Yes, sir. 

Senator Martone. Then you have the specifications that you now 
know that you want and the National Defense Administration un- 
doubtedly understands that. 

Do you suggest they wait to let more contracts until after you go 
through your experiment a year or 2 years and then take 2 years to 
build a plant, or would you rather see them let it now ? 

I am talking from the standpoint of producing engines and planes. 

Mr. Parxrns. I would like to answer that this w ay: 

First of all, it isa little bit out of our line 

Senator Matonr. You live in the United States of America—it is 
out of my line. Iam here. Somebody is going to ask sometime what 
happened, we do not have it. 

Mr. Parxtrns. I was going to say that while 1 don’t worry about the 
production end of the business, I would conclude that if you went 
ahead on a full-scale program now you would be doing it on a gamble. 

It is a question of weighing the urgency of it against the risk. 

Senator Martone. How big : ag ramble do you think itis? The gam- 
ble would be that you never Saale use it; is it not? Is that the 
gamble? 

Mr. Parkins. Yes; that we won’t be able to use as much titanium 
as we anticipated, or contemplated, because of running into additional 
trouble that we don't know about today. 

Senator Mavone. Do you think you will run into any that you will 
not whip ? 

Mr. Parxrns. I don’t know of any, because I don’t know what they 
will be. 

Senator Matonr. Do you have any idea that you will run into any 
problems that you cannot whip into a fast-moving airplane? 

Mr. Turecemann. It could be. 

Senator Matone. Suggest some. 


PROBLEMS IN USE OF TITANIUM AT SUPERSONIC SPEEDS 


Mr. TuretemMann. I think the residual-stress problem in riveting 
and forking sheet on a fast airplane is going to be a problem. I don’t 
think it has been licked. 
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Senator Matone. Is that only on titanium? 

Mr. Tatetemann. Yes. They can do it with stainless steel and 
aluminum, It will take more work with titanium. 

Senator Matone. I asked you if there was anything you do not think 
can be whipped. 

Mr. THieLeMann. I can’t answer “anything” because I don’t know 
how fast you are going to want to fly planes some day. I think tech- 
nically about 750° is going to be a top temperature for using titanium 
for several years to come. 

Senator Matonr. What would that mean in speed ¢ 

Mr. Srreip. Mach 2, which is twice the speed of sound. At Mach 2, 
which is twice the velocity of sound at high altitude, the inlet tem- 
peratures in a jet engine is about 700° Fahrenheit. 

Senator Matonr. That is sonic speed? 

Mr. Srreip. Yes; that is twice sonic speed. 

Senator Matone. That is about 750° Fahrenheit. 

Mr. Strew. At higher than Mach 2, which we are working on in 
many of our advance engine programs now, the inlet temperature is 
about 1,100° Fahrenheit. 

Senator MAtone. Where does titanium fail? 

Mr. Srremw. Around 700° it starts to show signs of weakness. 

Senator Martone. Around 1,500 miles per hour; is it still good? 

Mr. Strep. Only right at the compressor inlet. 

Senator Matonge. What speed, would it be practical to estimate 
now on this matter of heat ? 

Mr. Srrem. This depends on the engine design. I was just volun- 
teering the information. 

Senator Matone. I think that is very good. Would it be a thousand 
or 1,200 miles per hour? 

Mr. Srrei. Operating at least in Mach 1, which is less than 750 
miles an hour, titanium could be considered for most of the com- 
pressor, but when you get to Mach 2 and higher, you have trouble 
finding any place in the engine where the temperatures are low enough 
for titanium to be practical. 

Senator Matone. But there is 700 miles or 800 miles between the 
two. Is not there some place in there—I may be asking something 
that comes from lack of understanding—but would it be a thousand 
miles or 1,200, or some place, where it would begin to be problematical 
whether it would hold up? 

Mr. Srrew. I would say 1,500 miles an hour there would be many 
places in the engine where titanium would be practical. 

Senator Matone. Would there be any place in a thousand or 1,200 
miles where it would not be practical ? 

Mr. Srrew. Yes, there are places in the engine where it is not prac- 
tical at even a thousand or 1,200° because of the high temperatures 
in the engine. 

Senator Matone. Would it be practical at 800 miles. 

Mr. Srrem. Yes; at 800 miles an hour there are a great many areas 
in engines where it would be practical. 

Senator Martone. It is practical in many places? 

Mr. Srrew. No; only in a limited number of places. 
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Senator Matone. Does that include the places that would bring 
it up to 2,500 pound in an engine, still at eight or nine hundred miles 
an hour? 

Mr. Parkins. We have never considered titanium for the hot end 
of the engine. 

Senator Martone. That is in any engine? 

Mr. Parkins. That is right. 

Senator Matone. But the places where you are considering it, £ 
asked the question a little awkwardly, where you are considering it, 
it good up to a thousand or 1,200 miles an hour? 

Mr. Parkrns. Yes. 

Senator Martone. You think it would be good in the places where 
you are considering it and I asked the question a little awkwardly, Mr. 
Streid ? 

Would you answer that question: Where you are considering using 
titanium it would be good up to ten or twelve hundred miles an hour? 

Mr. Srreip. The answer is, “Yes”. 

Senator Martone. I am just trying to get information for the sub- 
committee. I am not an expert. 

Mr. TrieteMann. As you go faster there is more of the engine that 
operates at temperatures over 750 and right now that means that you 
have less application for titanium. 

Senator Matonr. Yes; but where you have been considering it in 
your testimony up to 2,500 pounds out of the 4,000 or 5,000 pounds it 
would be good up to ten or twelve hundred miles an hour ? 

Mr. TrHreteMann. That is correct. 

Senator Martone. In other words, your sonic speed, bomber at a 
maximum range, that is where you have to have the hotter metal for 
extra load and fuel. That is the only way you can build a maximum 
speed, maximum range plane, you agree with that? 

Mr. Turetemann. It helps you a lot. 

Senator Matonr. If someone else had it and you did not, they would 
just outfly you, would they not? 

Mr. TureremMann. That is correct. 

Senator Martone. And it is practical to use it for that purpose? 

Mr. Trrecemann. I think SO; yes. 


Senator Matone. I think that answers the question for the com- 
mittee. 

Do you have anything further you think would be helpful to us? 

Mr. Parkins. No. 

Senator Martone. Thank you very much. We are very apprecia- 
tive of your testimony and your coming this distance for this hearing. 

Now, Mr. Streid, will you come forward. 

You are taking the place of Mr. C. W. LaPierre, who is vice presi- 


dent and general manager of the gas turbine division of the General 
Electric Co., Cincinnati. 


Mr. Srrem. That is right. 


Senator Martone. Will you identify yourself for the benefit of the 
record. 
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STATEMENT OF DALE D. STREID, REPRESENTING C. W. LAPIERE, 
VICE PRESIDENT AND GEN=RAL MANACER, AIRCRAFT GAS 
TURBINE DIVISION, GENERAL ELECTRIC (U., CINCINNATI, OHIO 


Senator Martone. You heard questions this morning. It is not 
necessary to ask you specific questions. Give us the benefit of your 
experience to the extent you feel free to do so, so that the committee 
can really add this thing up. 

Mr. Srrem. My name is Dale D. Streid. I am manager of en- 
gineering of the jet engine department at the Evendale plant, Gen- 
eral Electric Co. Evendale is a suburb of Cincinnati. 

We started about 6 years ago, and have been more and more active 
since, in the development of titanium for use in jet engines. 

We reached the point about 2 years ago where we could put a limited 
number of parts of titanium into production in one of our jet engines. 
In one particular model we have increased the number of parts of 
titanium slowly until at the present time we have 7 parts of 1 engine 
actually in production in titanium parts. 

These are the inner shaft shield; the shroud rings; the breather 
tube assembly; the bearing housings; some of the seals; some of the 
vane support rings; and some of the compressor spacer rings. 

Beyond these, a critical portion of the engine consisting of disks 
in the compressor was actually developed and demonstrated by the 
usual method to show that titanium was satisfactory. However, we 
have not yet introduced titanium in production quantities for all of 
these disks because we have discovered only in the last few months 
that the titanium is not completely reliable in some of them. I guess 
consistent is a better word. Using the best specifications, the best 
manufacturing and forging techniques and the best inspection tech- 
niques, which we have, we still discover occasionally disks with such 
poor properties that failure would probably result in time if they 
were used in the field. This illustrates, I think, one of the most serious 
problems that we now know of in titanium, the lack of consistency 
in its properties. 

Now, this may be, and probably is, due to the newness of the metal, 
and due to the relatively short life of the technology of titanium, but, 
nevertheless, it is a very serious problem because failure of a critical 
element of an engine like a compressor disk would probably mean 
loss of airplane and possibly death of the pilot. This is so serious 
that we don’t believe it is good judgment to jeopardize the engine in 
that way at the present time. 

Now, all along, and even today, beyond this particular engine we 
have an extremely active program of developing titanium for other 

arts and other uses in this engine and in other engines we have in pro- 
uction. 

Senator Mavonr. If you have anything you would like to submit as 
an exhibit for information, you might do that at this time, just as part 
of our file. 

Mr. Srreip. I don’t believe I have anything, but we are continuing 
the development of titanium parts. 

Actually, the Air Force recognizes the importance of this program 
enough so that we have a research and development contract for a sub- 


89888—55—pt. 12—--10 





142 STOCKPILING STRATEGIC AND CRITICAL MATERIALS 


stantial amount to develop titanium for uses where it might be uti- 
mately put into production. 

Just as a matter of interest, I do have some parts here from our de- 
velopment program that you might want to look at. This is a gear 


blank made out of titanium, not yet completely successful, but « one 
of the things we are working on. 


RESEARCHL LN TITANIUM FOR ENGINES 


Senator Martone. Why is it not successful? 

Mr. Srrem. We have not been able to test it. If you examine it 
closely you will see that the finish on the gear teeth, it is not ade- 
quate and so it has not proved to be successful. In any development 
program you have to start before you end. 

Senator Matone. Do you have any misgivings about its ultimately 
being practical ¢ 

Mr, Srrem. No; we think that it is very possible that we will develop 
some applications where titanium can be used in aircraft gears. 

Here is a successful application. This is a bearing housing, almost a 
direct replacement of steel. Again, that came out first from our de- 
velopment program and was later put into production. 

Senator Matonr. What is the ratio of the weight of this metal 
to the steel, stainless steel, or whatever it is, that was used prior to the 
development of this housing? 

Mr. Sreip. Stainless steel has a density of about 0.286 per cubic 
inch and titanium .163 pounds per cubic inch. Titanium density is 
about 57 percent of steel. 

Senator Martone. In its usable form? 

Mr. Srreip. Yes. 

Senator Martone. Of stainless steel’ 

Mr. Srrem. Of stainless steel. 

Senator Martone. Does that run pretty regularly 4 

Mr. Srreip. Very consistent. 

Senator Matone. Now, what is the heat-resistance qualities of steel 
as compared to the heat-resistance qualities of titanium ¢ 

Mr. Srrem. That is a very broad question. 

Senator Martone. I know it is. 

Mr. Srreiw. I would say this: You have different kinds of steels, 
but if you go to the more or less high alloy steels you can get relatively 
good properties at a 1,000°-1,200° F. If you go to superalloys used 
turbine buckets, you get strengths up to 1,400° or 1,500° F. 

Ordinary steel, carbon steel that we are familiar with, starts to 
soften or lose its strength properties at 500° F. Now, titanium, the 
best alloy titanium we have, starts losing its properties at around 
700° F.. So ordinarily the best titanium alloy i is better than low carbon 
steel on temperature properties, but not as good as some of the heat- 
resistant steels. 

Here is one more part to exhibit. It is a compressor blade, not 
completely finished, but partly finished, made from titanium. 

Again we have spent a lot of time and energy trying to substitute 
titanium blades for steel blades in a compressor. 

Senator Matonr. Do you see any problems in any of these experi- 
ments that you will not finally whip; that is to say, given time and 
laboratory work, that you can make it available? 
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Mr. Srrew. Yes, sir. We see lots of problems. As to whether they 
ultimately will be whipped depends on how much faith you have in 
the progress of science. I think you can start in that it is difficult 
to force or shape titanium and that it is more difficult than steel or 
aluminum or the common metals; 

Second, welding 

Senator Matone. That goes into the cost of the piece? 

Mr. Srreip. Yes, well, it is difficult. 

Second, on welding, our current experience is that the high alloy 
titanium products cannot be satisfactorily welded by any known 
technique. It does not mean that it will not be developed, but when 
and how, I don’t know. 

At the present time this very seriously restricts the use of titanium 
in its high alloy form to parts which are not fabricated. 

Senator Martone. The reason we asked you to come is that the 
General Electric Co.’s name carries a lot of weight. It is like the 
engine companies that we have been hearing. When they tackle a 
problem, we know if they cannot whip it, it is a pretty difficult problem. 
They are very persistent and they do the job they start out to do, if 
it is possible. 

So we feel that in the engine companies represented and General 
Electric, we have some top men here. 

The progress you are making is very interesting to the subcom- 
mittee. 

I want you to know that we think we are listening to real expert 
testimony in this business. 

You have heard the testimony of the Secretary, Assistant Secretary 
of Defense, about the amount of titanium that they have ordered; 
what is in the cards to be manufactured; how it wends its way from 
the National Defense Administration to the Office of Defense Mobiliza- 
tion, and the General Services Administration, and I have not found 
that it takes very long to make that trip. 

Now, if it starts at the top, where is the logjam in this thing? 
Is it the fabrication of the metal; the manufacture of the sponge; 
the reduction to metal itself? Where is it? 

Mr. Srreip. At our present rate of use of titanium, we do not see 
any logjam in availability. In practice, I think it has been ade- 
quately described by the former witness, that we order the titanium 
directly for our uses. That we advise the Department of Air Force 
and through them the Department of Defense, what our requirements 
are and what our estimated requirements will be in the future. Never- 
theless, the actual procurement of titanium we use is directly by us 
to the manufacturer and supplier. 

Senator Martone. You are aware that it takes 2 years to build a 
plant and get it into operation to make the sponge. Do you think 
that you have 2 years; that is, that you can wait until you know how 
to use the sponge and then come up to the handle of using the amount 
that is now being manufactured and then place additional orders for 
additional plants. 

Mr. Srrerp. Our current belief is that the supply now and in the 
near future is adequate, unless there is a radical change in the war 
situation, for example, or national defense requirements, and it looks 
like it will be adequate in the future for requirements for our produc- 
tion and development. 
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Senator Matonr. You are telling me now that 35,000 tons of 
sponge annually—which means about what percentage of metal, about 
60 percent / 

Mr. Srrem. Fifty percent, 1 would say, or 60 percent. 

Senator Matonr. That about 17.500 tons of metal annually is all 
you can see will ever be used ¢ 

Mr. Srrem. No, I am saying that that is all that our current pro- 
duction plans contemplate using. 

These development programs that we have underway could easily 
result in requirements for more. 

Senator Matone. How much more? 

Mr. Srrem. That is a tough question. We made an analysis on 
one of our new engines which shows a maximum utilization of about 
900 pounds of finished titanium. 

Senator Matone. In an engine? 

Mr. Srreip. In an engine. 

Senator Matong. That would weigh how much? 

Mr. Srreim. This would be an engine weighing about 3,000 pounds. 

Senator Martone. About a third of it ? 

Mr. Srreip. Yes. 

Senator Matong, It would be titanium ? 

Mr. Srrem. Yes. 

Senator Martone. I have another question there, and I am still 
groping. 

I don’t understand your testimony at all at this point. If we are 
really getting ready for an emergency and we need more planes, are 
you telling me that all you are going to need is 17,000 pounds of 
titanium for the frames and the engines; that the National Defense 
Administration is going to need in the foreseeable future ? 

Mr. Srreip. No, these are two unrelated facts. I said that with 
the amount of titanium now included in the production engines, the 
current supply appears to be adequate. The current supply of ti- 
tanium appears to be adequate. 

Senator Martone. How long will it take you in your opinion to in- 
crease the amount of titanium you are using to this 900 pounds? 

Mr. Srrem. I did not say that we were going to dothis. I said that 
the study indicates that this is possible. 

Senator Martone. What does the study show will be the time ele- 
ment and the rate of increase per year in the percentage in the engine? 

Mr. Srrew. That is not in the study, but I wanted to give you my 
opinion on it. 

Senator Martone. You have not given it yet. 

Mr. Srreip. I want to point out that there are two other factors 
involved in this situation which must be taken into consideration. 

First, I mentioned earlier that as we fly higher and higher speeds, 
when we get up to Mach 2.0 or twice the velocity of sound, the com- 
pressor inlet air is about 700° Rankine. 

Titanium is marginal in its application above 750° F. This limits 
the use of titanium in the engine to a few parts on the outside of the 
engine and a few parts right at the inlet, or the inlet section of the 
compressor. 

Senator Martone. That is if you go 1,500 miles an hour you are 
limited ? 

Mr. Srrem. Yes. 
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Senator Matone. You are not going to go that fast, are you? 

Mr. Strep. We are not going that fast today. I vrould like to point 
out that the engines we are now developing, and the enyines that the 
Air Force is buying for the future, are almost all to be used at speeds 
up to twice the speed of velocity of sound. We are developing engines 
to be used at higher than double sonic velocity. 

The possibility of using titanium falls off rapidly as you go above 
twice sonic velocity so that even though, as I say, our studies show 
quite a few places where titanium might be substituted, this other 
factor is a compensating factor which indicates that we probably will 
not substitute a very substantial amount of titanium in these new 
engines of the future. 

Now, at the same time, there has been another development. occur- 
ring which is the design of lightweight steel parts. Our experience 
has been that by adequate design of steel parts, or redesign of the 
present steel parts to a lightweight design, we are able to achieve 
lightweight construction of almost the same weight as if we had sub- 
stituted titanium. This also reduces the potential applications where 
titanium can be substituted. 

Senator Martone. You have just testified that you do not need ti- 
tanium at all after you go above twice the speed of sound ¢ 

Mr. Srremp. I said there are only very limited applications for it 
compared to engines operating below the speed of sound. 

Senator Martone. You have testified that there are lightweight 
steels that will provide the same range, speed and range, that tita- 
nium would provide. 

Mr. Srrew. There are lightweight steel designs. 

Senator Martone. Why could not you use it then in the 800 mile an 
hour instead of worrying about titanium at all, if that testimony is 
true? 

Mr. Srremw. I would not say it is exactly cheaper, because light- 
weight steel designs are expensive. 

Senator Matone. It would not cost as much as titanium costs now. 

Mr. Srrem. That is possibly true, but the price of titanium will 
come down. 

Senator Matone. Why do you need titanium at all if you can use 
these parts that will substitute for it and go the same range and same 
distance? I am talking about the same speed and range at 800 miles 
an hour? 

Mr. Srrew. I believe that there will always be some parts and some 
applications 1 in an engine where titanium will be the best metal to use. 

Senator Matone. What would they be if you can do this thing you 
have just testified to? 

Mr. Srrem. There are brackets on the outside of the engine, there 
are vanes in the inlet section of the engine; there is the inlet. spider, 
and there is the support of the front bearing that may always be ideal 
applications for titanium. Also bearing housings may for a long 
time to come be an ideal application for titanium. 

Senator Martone. There are places where they would get pretty 
warm if you get up to 1,500 miles an hour. 

Mr. Srremp. Yes; although even at that speed we expect many things 
will have to be cooled. The oil may have to be cooled instead of heated 
for this kind of application. 
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Senator Martone. Did I understand you to say that these new light 
steel alloys can be made as strong for the same weight ¢ 

Mr. Srrem. I said it is possible to use light weight steel construc- 
tion and have the same weight as though titanium construction were 
used. 

Senator Martone. Why worry about titanium at all? 

Mr. Srrem. Because we are talking of some specific parts. 

Senator Martone. Why would you use titanium in those certain 
parts? You know you can use steel in any part, do you not? If it 
is as light and as strong, it does not make sense that you are worrying 
about it. 

Mr. Srrem. This is not true of all parts. It is our current opinion 
that lightweight steel construction of a compressor disk will give us 
a total overall weight as light as though the disk were made of 
titanium. 

Senator Martone. The same strength ? 

Mr. Srrem. Satisfactory strength for the application. 

Senator Martone. Well, that still does not answer the question. 

If it is not as light then you are not saving as much weight as you 
could with the use of titanium, are you ? 

Mr. Srrei. The entire construction is as light. If you should 
substitute titanium directly for the steel, if this were possible, then 
the titanium part would still be lighter again. 

Senator Martone. Then you are not getting the lighest plane that 
you can build with the same capabilities, unless you use it; are you? 

Mr. Srrem. Yes; I think you are. 

Senator Matonr. Did I understand you to say in the beginning, 
that the new steel alloys to be substituted would have the same 
strength for the weight ? 

Mr. Srrem. Yes. 

Se nator Matone. Then you just got through saying that there 
would still be something desired if you used the steel, that titanium 
would be lighter. 

Mr. Srrem. There are some other applications and some other 
parts in the engine where the use of titanium will result in a lighter 
weight engine than if steel were used throughout. 

Senator Martone. Your statement is not correct if you will let it 
stand. It is corrected now. 

Mr. Srrem. Yes, 

Senator Maton. In other words, there are certain parts that will 
be lighter with the same strength than you can possibly make of any 
kind of steel alloys? 

Mr. Srrem. That is true. 

Senator Maxone. If you reached that point, how much titanium 
would you put in a 3,000-pound engine? Instead of 900 pounds of 
titanium, how much would you put into a 3,000-pound engine? 

Mr. Srrem. One hundred pounds of titanium. 

Senator Maronr. All other parts could be made of the steel alloys 
and have the same strength wit thy the same weight? 

Mr. Srremw. Yes. 

Senator Matonr. I understand you now, but it still does not make 
much sense to me, and I think it is on account of my lack of under- 
standing. 





STOCKPILING STRATEGIC AND CRITICAL MATERIALS 147 


Mr. Srrew. As I say, there are two developments that have led to 
this situation. One is the further development of the art of light- 
weight design in steel. The other is the high-temperature problem 
introduced by the very high-speed flights. 

Senator Matone. I understand all that, that you use steel where 
the temperature would be above the practical use of titanium. 

Mr. Srrem. Yes. 

Senator Martone. But when you say to me that in that same part 
the steel can be designed for the same strength and same weight in 
one part where it could not in another, I cannot coordinate it. 

Would you name a part to me in the engine that you could have 
the same strength with the same weight, but still would come under 
the 100 pounds titanium instead of the 800 pounds? 

You use titanium instead of stainless steel, at the same time you 
could have the same weight and the same strength and you know it is 
higher heat resistant. 

W hy would you use a hundred pounds? 

Mr. Srrem. This bearing housing is a good example 

Senator Martone. If you can make one just as light and strong 
enough, why would you m: ake it out of titanium ? 

Mr. Srreiw. It would be lighter than if you used steel for this part. 

Senator Martone. Why? 

Mr. Srrem. Because of the density. 

Senator Martone. You can make it thinner with steel. 

Mr. Srrem. This is true except that you reac she a point where whether 
you use steel or titanium or anything else, there is a Pl hysical limit as 
to how thin you can make it and still manufacture it and still measure 
it and still have it reliable for all ordinary handling and use, 

Senator Maronr. You have testified today that if the light steel 
alloys are carried to an ultimate conclusion—it certainly should be if 
you can use it—it would be cheaper than titanium, fooling with it at 
all—instead of 900 pounds you are using 100 pounds, which is one- 
ninth—all you need is 3 percent instead of 30 percent. 

Mr. Srrem. Yes. 

Senator Matone. That is all you need. 

Mr. Srrew. At the present time, that is what it looks like. 

Senator Matonr. Then what are we worrying about titanium for? 

Let me ask you another question: If you are going to get it down to 
100 pounds, 3 percent of the engine, how much weight will you save, 
or how much would those same parts weigh if you made them of steel ? 

Mr. Srrem. About 150 pounds. 

Senator Martone. In other words, you would save 50 pounds in the 
whole engine by using titanium ? 

Mr. Srrem. Yes. 

Senator Martone. You are simplifying this whole thing. If that 
is all you are going to save in an engine, 50 pounds, I do not think we 
have anything to worry about. You are not worrying about titanium 
at all. 

Mr. Srreiw. No, except that I want to point out that there is this 

tential 300-pound savings which we think is very much worth work- 
ing on and trying to develop and may be achieved some day. 

Senator Martone. In other words, 10 to 1, or 6 to 1, with the frame 
and all? 
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Mr. Srrem. No, I am speaking of the total 900 pounds which might 
be titanium, aad I am saying that it is worth working on titanium 
development and doing the research and development necessary, be- 

cause of the fact that some of this additional saving may be possible 
some day even though at the present time it does not appear possible. 

Senator Matone. Maybe | misunderstood you. If the titanium 
works out and the experiments are successful, which you think they 
will be, then you can save the 900 pounds over the steel, even these new 
alloys ¢ 

Mr. Srreimp. That is right; we can use about 900 pounds. 

Senator Matone. I misunderstood you completely. I will have to 
read your testimony. 

Mr. Srreip. It is not clear how we can do this and we should not 
count on it at the present time. Like any other research, you have 
certain possibilities that you work on and only when you achieve them 
do you take credit for them. 

Senator Matone. Do you have any real doubt that you will be 
successful ? 

Mr. Srrem. Yes, I have. As with any research program, I don’t 
think that you should say that we are going to be successful. I think 
we should count only on what we know for sure and hope for the rest. 

Senator Matone. We all understand that. I have been in one phase 
of the engineering business for 30 years. You do not put in a bridge 
until you have had your tests and know your safety factor and other 
things. But if you have a reasonable idea when you build the next 
bridge that the tests will stand up, then you have a future to look 
forward to. 

Now, if these tests, which Mr. Hurley and Mr. Parkins talked about, 
do turn out all right, then there is a possibility of saving this 900 
pounds instead of the 100 pounds. 

Mr. Srrem. Yes. 

Senator Matonr. Do you know what I understood you to say? 
That there was no part in there except the 100 pounds that could not 
be displaced by the new steel lightweight alloys with the same strength 
and the same weight. 

I think you said that. You did not mean that, did you, or did 
you! 

Mr. Srreip. I say that is true at the present time. 

Senator Martone. If you stop at the present time, I guess we would 
not have had guided missiles for maximum range and we would not— 
if we stopped in the war, the First World War, we would have been 
tapping it out with the Morse code on the radio. We did not stop, 
did we? 

Mr. Srreiw. No, that is right. I am not recommending that we stop 
research on titanium. I think we should proceed. 

Senator MaLone. You are not telling me now thst you have any 
idea that you will not whip any of these problems ? 

Mr. Srrem. I think we are going to whip them, but I can’t say 
which, when, or how. 

Senator Martone. But you are making progress and you think 
you are going to do it? 

Mr. Srrew. Yes. 

Senator Matone. But your testimony first was that 100 pounds is 
all that you could not replace with the lighter steel alloys and have 
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the same strength and the same weight. If I had stopped question- 
ing you then I would have still understood that 

I understand you now to say that at the moment you have to use the 
steel, that 100 pounds i is all that you can save today ‘ 

Mr. Srreip. Yes. 

Senator MALone. You could not save that a year ago, could you ¢ 

Mr. Srreip. No. 

Senator Martone. You have made a little progress. 

Mr. Srreip. We have made a great deal of progress. 

Senator Martone. At first you could not save any. 

Mr. Srrem. That is right. Five years ago we could save none. 

Senator M ALONE. I am glad to have your testimony. It will be 
returned to you and I hope you will make it so that the chairman can 
understand it. 

Mr. Srreip. I will try. 

Senator Matonr. That is one principle the chairman goes on. In 
order to explain anything to anybody else, you have to understand it 
yourself. lf 1 am going to expl: iin this to the committee, 1 have to 
understand it. 

Now, Mr. Hans Stautfer is here, of the Staufier Chemical Co. 

Mr. Stauffer, I have asked you to come here because you make a 
very important product that goes into the manufacture of sponge 
for this titanium metal. You are located in Henderson, Nev. 


STATEMENT OF HANS STAUFFER, STAUFFER CHEMICAL CO., 
NEW YORK, N. Y. 


Mr. Sraurrer. Henderson, Nev., and Niagara Falls, N. Y. 

Senator Matonr. Will you identify yourself for the record and give 
us an idea of the importance of this product that you manufacture 
that goes into the manufacture of titanium sponge and what are the 
criteria of your being able to manufacture it; what the power ele- 
ment is, and how you are getting along—the progress in the manu 
facture of it 


MANUFACTURE OF TITANIUM TETRACHLORIDI 


Mr. Stravurrer. I am president of Stauffer Chemical Co., manu- 
facturer of a number of industrial and agricultural chemicals. Sena- 
tor, the product we make that is used in the production of titanium is 
titanium tetrachloride. We have produced the compound since 1917. 
Chlorine is an important raw material for the production of titanium 
tetrachloride. It takes a little over 4 pounds of titanium tetrachloride 
to make 1 pound of titanium sponge. Roughly 1 pound of chlorine is 
required for each pound of this chloride; which means that each pound 
of sponge involves the use of 4 pounds of chlorine. 

It comes down again to the matter of production of chlorine which 
depends on the availability of cheap power and that is very, very 
important. We have been at work on reducing the cost of making 
titanium tetrachloride which, in turn, depends entirely on the type of 
raw material you use. Canadian slag or ilmenite would be less costly 
as raw materials than the material we have been using. 

We have made regular progress in developing a new process for 
making titanium tetrachloride more cheaply, and, what is equally 
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important, for making titanium tetrachloride of a high purity so that 
your problem in making metal is simplified because you must have a 
metal of very high purity; and that depends upon the purity of the 
titanium tetrachloride. 

Senator Matone. What are you using as raw material in Hen- 
derson ¢ 

Mr. Sraurrer. We are using power and salt to make chlorine. 

Senator Matone. They use the rutile. 

Mr. Straurrer. We don’t make titanium tetrachloride at Henderson. 
We are selling chlorine to Titanium Metals Corp. who in turn make 
their own titanium chloride. 

In Niagara Falls we are making titanium tetrachloride and we are 
carrying on a lot of research work on the tetrachloride yrocess, SO as 
to be able to use any type of raw material, including Canadian slag 
or ilmenite. 

Senator Martone. Is there a difference in the process in the raw 
materials you use, that is, in the rutile or ilmenite? 

Mr. Sraurrer. The process is essentially the same regardless of 
which raw material is used; but the cheaper raw materials require a 
different type of equipment. It is a matter of cost of production. 
Obviously, if you can use titanium slag, the cost of production will 
be lower. 

What is equally important, titanium slag is available on the North 
American continent in quantity; whereas rutile to some extent has to 
be imported. 

Senator Matonr. Where do we get the rutile? 

Mr. Sraurrer. There is some supplied from Australia. 

Senator Martone. Why do we use the raw material from Australia, 
knowing full well this will not be available if war started and when 
titanium slag will be cheaper and available in this country? 

Mr. Sravurrer. That is a matter of technological improvements. 
It is easier to use rutile than it is to use titanium slag. 

Up toa short time ago titanium slag was not available. 

Senator Martone. I guess it would have been available if there 
had been a demand for it, would it not? 

Mr. Sravurrer. I guess so, but you must not forget your big use 
for titanium slag or rutile or ilmenite is for the production of titanium 
oxide pigment. 

Senator Martone. We have testimony from Kennecott Copper Corp., 
in their plant in southern Canada, that they are producing a 70 per- 
cent titanium slag and a pig iron. 

Both would be feasible if they could both be used. Titanium slag 
has not so far been in demand for the manufacture of titanium. 

Mr. Sravurrer. It is a more difficult raw material to handle than 
rutile. 

Senator Martone. But less expensive. 

Mr. Sraurrer. It is less expensive. 

Senator Matonr. I understand that as a result of these hearin 
that the Bureau of Mines in Boulder City now are experimenting wit 
the best method of changing over to ilmenite, so I presume it will be 
changed on account of the national defense angle. 

Mr. Sravurrer. That is right. We feel quite confident that we can 
use titanium slag from Canada in the production of titanium chloride. 





STOCKPILING STRATEGIC AND CRITICAL MATERIALS 151 


Senator Mavone. That will be available in wartime as well as 
peacetime ? 

Mr. Straurrer. That is right. 

Senator Marong. And plenty of it. 

Mr. Sraurrer. As far as titanium metal production is concerned, 

would say unlimited quantities. 

Senator Matone. Well, they say there is a supply for a hundred 
years anyway. We will not look much further ahead than that. 

Do you have an idea of what power means in the production of your 
product? That is to say, cost of power and its availability ? 

Mr. Sraurrer. It is a very important factor. Outside of salt, it 
is the only other important factor in the production of chloride. 

Senator Matonr. What number of kilowatt-hours per unit of pro- 
duction ‘is necessary ? 

Mr. Straurrer. We are consuming at the present time in Henderson 
about 250 million kilowatt-hours. 

Senator Matone. In the manufacture of chlorine? 

Mr. Sravurrer. In the manufacture of chlorine. 

Senator Martone. You are aware since that Titanium Metals Corp. 
is up now to its 10 tons per day that they are up for an additional 
contract of 15 tons per day; is that right? 

Mr. Sraurrer. That is right. 

Senator Martone. What would that mean in additional kilowatt- 
hours that you would need for chlorine, one and a half times as much 
as you are now using in addition ? 

Mr. Sravrrer. It would be a substantial increase. I can’t tell you 
how much more. 

Senator Martone. Two hundred fifty million kilowatt-hours an- 
nually for the amount of chlorine used in 10 tons of titanium produc- 
tion, you would need one and a half times the amount you are now 
using if they went up to 25 tons a day? 

Mr. Sraurrer. Some of the chlorine goes into some other pro- 
duction. 

Senator Matong. Do you ship some elsewhere? 

Mr. Sravurrer. We ship some to California. 

Senator Martone. I know this is a technical thing that will take 
some estimating. When your testimony is returned to you for correc- 
tion and completion, will you go ahead with the amount of chlorine 
that you are moving for the titanium alone or for the national defense 
industry in Henderson, and about what the increase would be, what 
increase would be necessary in kilowatt-hours for a 15-ton-per-day 
increase in the manufacture of titanium. 

Mr. Sravurrer. It takes about 4 tons of chlorine to make 1 ton of 
titanium metal. 

Senator Martone. It takes about 40 tons a day ? 

Mr. Sravurrer. Yes. 

Senator Martone. How many kilowatt-hours does it take to manu- 
facture 40 tons? 

Mr. Sraurrer. I would say about 40 million kilowatts for 40 tons 
of chlorine. An additional 15 tons of sponge would require an addi- 
tional 60 tons of chlorine—calling for an additional 60 million 
kilowatts. 

Senator Matone. Do you have any further information that will 
help the committee? 
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Mr. Sraurrer. None whatsoever except it is important to improve 
the technique of making titanium tetrachloride in order to get it all 
fast. 

Senator Martone. Any improvement you make results in saving 
overall cost ? 

Mr. Sraurrer. It should, because you are talking of 4 tons of tita- 
nium tetrachloride for each ton of titanium metal, so every 5 or 10 
cents amounts to a considerable amount of money. 

Senator Martone. You do manufacture other material out there 
for defense purposes, too, do you not? I do not want you to say any- 
thing that is classified, but you do have other contracts ? 

Mr. Sravurrer. Of course, our big items are insecticides, items like 
DDT, and benzenehexachloride; and chlorinated compounds such as 
carbon tetrachloride which is used in the manufacture of refrigerants 
like Freon. 

Senator Matonr. Your company out there does have other defense 
contracts ¢ 

Mr. Sraurrer. They do. 

Senator Martone. Mr. Stauffer, [ am awfully glad that you came 
down from New York to be with us today and offer your testimony. 
Your testimony will be returned to you. 

Mr. Sravurrer. Thank you, Senator. 

Senator Matonr. Now, we have Dr. Arthur Flemming, Director of 
the Office of Defense Mobilization. 

Doctor, maybe we can hear you better if you come over here and 
be opposite the reporter. 

Doctor, you have been with us before about three times. We always 
fall back on you because you seem to be the one that the ball finally 
bounces up against and all the troubles are yours eventually. 

You have heard the testimony today. I appreciate your being here. 
If you will identify yourself for the record and give us some idea of 
how you think we could meet the requirements for national defense 
when a lag develops, as it does develop, realizing that I am correct 
in the idea of the theory that there is a 2-year lag after you receive 
the order, we will appreciate it. 


STATEMENT OF DR. ARTHUR FLEMMING, DIRECTOR, OFFICE OF 
DEFENSE MOBILIZATION, WASHINGTON, D. C. 





Dr. Ftemmina. Mr. Chairman, my name is Arthur S. Flemming, 
Director of the Office of Defense Mobilization. 

On the basis of information that has been presented to me and devel- 
oped here this morning, I would say that titanium is a metal that pos- 
sesses laboratory proven value for military use. 

There does not seem to be any argument about it. 

However, at the moment there is a good deal of improvement that 
can and should be made, as far as end use know-how is concerned. 

Apparently those who are working with these problems have not 
adopted a defeatist attitude regarding their solution, but have the 
feeling that in someway the know-how can be supplied. 

Until someone proves that. the know-how cannot be supplied, the 
Office of Defense Mobilization has an obligation from the standpoint 
of national security to step up the availability of sponge, both by in- 
creasing productive capacity, and by increasing our inventory. 
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This is what we have been doing. This is what 
to do. 

Also, it seems to me that the Government has an obligation to help 
provide the production and end use know-how through research and 
development contracts and other ways. 

My understanding is that the Department of Defense, particularly 
the Air Force, has been moving definitely in that direction. 

As I see it, you can sum up the whole situation very briefly by say- 
ing that the Government can, if it so desires, in this case it would be 
ODM, sit on expansion proposals while technological problems are 
being solved, and then when the problems are solved run the risk of 
not having the sponge available, or it can move forward with expan- 
sion programs and run the risk that the technological problems will 
not be solved and that we will have on our hands a surplus of sponge. 

As far as I am concerned, I choose the latter course and choose to 
run that kind of risk. 

Now, you recognize, of course, as we do, that the building up of 
inventories, will involve a rather large expenditure of money on the 
part of the Government. And, the time may come, Mr. Chairman, 
when. we will need some help on the Hill in connection with funds 
for that purpose. 

As you know, I have tried to become acquainted with this problem. 
Everything that I have heard, both at the hearings you have con- 
ducted, and the information that has been presented to me by our 
own advisory committee, leads me to believe that this is a situation 
where in the interest of developing something which apparently will 
be very important to national defense, we should be willing to take 
some calculated risks. And, as far as we are concerned, we will take 
them. 

Senator Matonr. You heard the testimony today of the Curtiss- 
Wright Corp. and others, that they think that this program is going 
to be, that is, that the use of this metal is going to be whipped into 
shepe in a fairly reasonable time; inc reased within a year; that it 
could have been increased this year if they had gone ahead. 

Now, they are a year behind; they could be another year behind 
if they are not given the go ahead signal. If it is there w ill be a great 
percentage, much greater percentage of titanium used each year until 
you reach up to 20 percent or 25 percent of titanium in an engine and 
the plane makers testified 25 to 40 percent, that is in the frame. 

Nothing like that is in use now and if it were it is obvious you 
would not have enough titanium. 

If we do not have confidence that they can do what they say they 
will do, like Douglas Aircraft, Lockheed, Hurly of Curtiss-Wright, 
and the rest of the potential users, then the pressure would be ‘off. 

But these men are in the business. As chairman of the committee, 
speaking only for the chairman, I thought we knew what they were 
talking about and if they did we would be very short of titanium in 
a reasonable time if it takes 2 years to build a pl: int and get into pro- 
duction, unless the sights were raised on this 35,000 tons annually. 

You heard the Sec retary this morning say that is all the titanium 
you need. I thought that this committee might fill a need in there 
that maybe we could help sell a bill of goods to the full committee 
and providing this is really necessary for national defense. 


we will continue 
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What do you have to say tothat? Would you hold it now until they 
whip it, or would you hold it until they raise it ? 


STEPS TAKEN TO INCREASE PRODUCTION OF TITANIUM SPONGE 


Dr. FLemminc. As far as we are concerned, we will continue to do 
those things that it is necessary to do to increase productive capacity 
of sponge. As you know, for sometime now, the General Services Ad- 
ministration has not been instructed to work against any particular 
ceiling. They simply have been told that when they reach a particular 
point i negotiating proposed contracts, they should come over with 
the proposal and discuss it with us. 

I think that the various proposals which may be suggested should 
be handled on just that basis. 

We should take each one of them as they come along. If it is a 
proposal that seems to provide the Government with additional sponge 
capacity, meeting high specifications, I don’t think in the light of 
everything that has been presented here, that we should fool around 
with our specifications, because we certainly don’t want to get into 
the position of stockpiling or putting into inventory sponge that will 
become obsolete and that no one can use. 

Senator Martone. Do you believe that the necessary specifications 
now are being met? 

Dr. Fitemmina. It is my understanding that it is possible to get. 
sponge that meets the specifications that the users are calling for at 
the present time. 

Senator Matone. Now, you heard the testimony that added up to 
around 150,000 tons annually that would be necessary for the national- 
defense program providing proper steps were taken and proper prog- 
ress was made in the use of the metal and it did meet specifications 
which it now does. 

What do you think this ceiling ought to be, instead of 35,000 tons 
that is now ordered ? 

Dr. Ftemminc. Senator Malone, I don’t think we ought to be really 
talking in terms of ceilings. I think we ought to take each proposal 
that is presented to us and look at it in the light of the best informa- 
tion that the Department of Defense can give us right at that particular 
time. 

After we get that information, then we have to apply a judgment 
factor; in other words, let me put it this way—let us assume that the 
Department of Defense says, “Well, there are some technological prob- 
lems that have developed and we don’t think that from our point of 
view we ought to step up our requirement right at this time. We 
think we ought to wait a little while and see what happens on these 
technological problems.” 

As I see it, it might be very well at such a point and it would be my 
disposition at such a point to say, “Well, we think that these tech- 
nological problems are going to be solved. We don’t think that when 
they are solved the Government should be in the position of not having 
sufficient sponge capacity to take care of the demand. Therefore, we 
are going to take a calculated risk and go a little bit ahead of what 
seems to be the requirement before these technological problems are 
solved.” 

That is going to be our approach to it. 
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Senator Martone. Can you in your position go ahead of what has 
been ordered by the National Defense Administration, Doctor? 

Dr. FLemmine. In the first place, our responsibility, Senator, is to 
take the requirements information that comes from Defense, and take 
requirements information on the nonmilitary side—I am talking now 
of any requirements information that comes to us from Commerce, 
Interior, and other agencies that advise us—bring it all together, bal- 
ance it against the available supply, and determine what the gaps are, 
or are likely to be, and then decide whether or not we should authorize 
further expansion. 

That is our ultimate responsibility. We can’t pass the buck to 
anyone else. 

I think we have a perfect illustration of it right now. I think 
Defense properly says, “Well, we have been told there are some tech- 
nological problems here which have slowed us up on giving you a firm 
figure as of the present time.” 

We recognize the existence of those technological problems. But, 
we have to say, “Well, is there a chance that those problems will be 
solved ¢” 

All of the testimony that I have heard from others and have heard 
here, indicates that there is a very good chance of their being solved. 

Therefore, we have to look just a little further ahead and say we 
are not going to let the Government get in a position where it is 
caught short on productive capacity. 

Senator Matone. We still come out at the same place. We know 
if the plans work out that the 35,000 tons is not enough annually. 

I will ask a question in preface to the next one. Are you rationing 
this material at all? Is there any limitation for civilian use? 

Dr. Ftemmina. There is a control order under which the mill prod- 
ucts producers are not required to accept rated orders for more than 90 
percent of scheduled production. Thus they now may devote at least 
10 percent of their present capacity to production of nonmilitary 
items, and more if the volume of rated orders does not take up the 90 
percent of capacity reserved for such purpose. 

As far as sponge is concerned, I think we are in a position where if 
producers of nonmilitary items came in and wanted to utilize some of 
the sponge which has already gone into our inventory, we would make 
it available to them. 

Let me make it clear, I don’t feel we are working against any arti- 
ficial ceiling of 35,000 tons per year. 

As you know, the capacity is not up to 35,000 yet. 

Senator Matone. What is it up to for contracts that have been let ? 

Dr. Fiemmrne. It is 22,500 at the moment. 

Senator Martone. Would you submit as part of your testimony the 
date of letting each contract beginning in the beginning and just 
have a table which would show the progress? 

Dr. Fiemme. I will ask General Services Administration to 
supply that because they enter into the contracts. 
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(The material referred to follows:) 
GENERAL SERVICES ADMINISTRATION, 
EMERGENCY PROCUREMENT SERVICE, 
Washington D. C., December 15, 1954. 
Hon. George W. MALONE, 
United States Senate, Washington, D. C. 

Dear SENATOR MALONE: During the titanium hearing on December 8, you 
requested information as to the dates of the various titanium-expansion con- 
tracts. This information follows: 


| 


Contract No | Contractor | eftective date 


GS-OOP(D)-12047 | Titanium Metals Corporation of America. Aug. 1,1951 
DMP-6 | E. L. du Pont de Nemours & Co | July 24, 1952 
DMP-75 | Cramet, Inc oe July 31, 1953 
DMP-99 The Dow Chemical Co é | July 8, 1954 
DMP-100 | Union Carbide & Carbon Corp. re Sept 14, 1954 


If we can be of further assistance, please call upon us. 
Very truly yours, 
A. J. WALSH, Commissioner. 

At the moment it is 22,500. There is a proposal pending which 
would step that up by an additional 7,200 tons. 

Mr. Chairman, if those proposals met all of the specifications that 
we should meet, my own inclination would be to say to General 
Services Administration, “Go ahead and work it out.” 

Senator Martone. Even if they order more than 35,000 tons? 

Dr. Fremmine. Yes. There is nothing magic about that 35,000 
tons. 

Senator Matone. You understand that the testimony before the 
committee from the chemical industry, and possibly others, is that 
they need this material; they could not start to use it unless they 
knew it was available. They could not take it out of your stock- 
pile because they did not need it this year because if they started 
manufacture there would be a lot of money lost in stopping it. 

Dr. Ftemmine. That is right. 

Senator Matonr. Now, what would you propose so that the civilian 
industry could go right ahead, even though the National Defense 
Department were a little fainthearted and wanted to stay with the 
35,000 ? 

Dr. Fiemmine. Well, Mr. Chairman, I am sure Secretary Lewis 
will bear this out: when we are facing a problem of this kind for 
example, the question of whether we should approve some of these 
pending proposals, we deal with the Department of Defense on a 
continuous basis, on a day-by-day basis. 

I know that Mr. Pike and his associates, as well as Secretary 
Wilson and Secretary Anderson, would be perfectly willing to sit 
down and evaluate a particular proposal in the light of information 
available at the time, and give us a recommendation. 

I have a mechanism for getting that so we don’t get stuck with 
arbitrary figures. 

We have a Defense Mobilization Board that is made up of seven 
Cabinet officers. 

When I get a proposal of this kind I put it before them, with all 
the facts, and ask their advice. 
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1 would, of course, have to assume responsibility for the decision. 

Senator Martone. You could put a little heat on if necessary. 

Dr. FLemMina. It is alw: ays possib le to get them to take a look at 
the specific problem that is before us in the light of all the facts 
available. I think it is a much better way for us to proceed than for 
us to work against what are bound to be arbitrary ceilings at best. 
Let us keep reexamining the facts each time we have a proposal before 
us. You have heard this testimony and you have heard some this 
morning that the increase in the use will be very fast as they whip 
these particular problems. You heard Mr. Hurley's testimony that 
he is ready now and has been ready for a year to make certain engine 
parts with titanium and would try to increase the number, just so long 
as he knows he will have enough titanium to keep the parts in the 
engine; that is, he won't have to take them out because of a lack of 
titanium. 

Senator Matonre. Maybe there is a slip in there some place, that 
some of these boys have not been turned loose. 

Dr. FLemmine.’I am going to do everything I can to make sure 
that the Government stays at least one step ahead of consumption. 

Senator Martone. The civilian industry wants it: as a matter of 
fact, the commercial plane manufacturers want it, even at the present 
price. Now we get into a round robin there, where, of course, no one 
can start manufacturing a plane for civilian use and using this ma 
terial, knowing that at any moment you are liable to put the lid on so 
that it will not be availab le to them. How are we gyoing to handle tha 
part of it / 

Dr. Fuemmine. Mr. Harris points out that the production of the 
civilian-type aircraft will be rated orders, just as the military, because 
of their possible relationship between those aircraft and our defense 

Senator MaLtonr. You mean drafting them into use in case of war? 

Dr. FnemMING. Yes. But let us assume for the sake of argument 
that was not the case. I see no reason why it is not possible now in 
the light of the contracts that have already been entered into for the 
production of sponge and in the light of what seems to be around 
the corner, to project what the production is going to be, say a year 
from now. As you have indicated, the assumption is that during 
1955 it will be about 10,000 tons. 

When it is determined what production it will be in 1956 and 1957, 
we can then sit down with the Department of Defense and come up 
with and give the industry some indication of the amount that could 
be made available for nonmilitary purposes, of course always subject 
to the qui alification that if some deve ‘lopm ents take pli we in the mili 
tary that step up their requirement. that will be over-riding. In 
other words, we cannot give the commercial user any guarantee. We 
can just give him our best judgment as of a particular time. I do not 
see how we can go further. 

Senator MaLone. Now you have 22,500 tons on order ¢ 

Dr. FLemmine. That is right. 

Senator Martone. How long would it be right now until there will 
be 22,500 tons produced in 1 year under your present program ¢ 

Dr. FLEMMING. It will be sometime in 1957. 

Senator Matone. Early or late 1957? 

Dr. Fiemminc. About the middle. 


39888—55—pt. 12——11 
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Senator Matone. About 2 years ahead? 

Dr. Ftemmine. Yes. The lead time, as I understand, is 18 to 24 
months. 

Senator Martone. You heard the testimony here today that they 
think they will whip these problems in 2 years if they are just turned 
loose now ? 

Dr. Furmmine. That is right. 

Senator Martone. Which they have not been, some of them? 

Dr. FLemmine. That, Mr. Chairman, is why I say I will continue 
to look with real favor on proposals for stepping up this capacity. 

Senator Matonr. We have lost 1 year at least with 1 engine com- 
pany Pe they have not said they could go ahead with these parts 
under 1 contract. Now if we lose another year, and of course if we 
hold that back, then you will never need them. 

Dr. Ftemminc. As you know, we have not been holding back on 
entering into contracts. 

Senator Martone. No; you are not. You have done everything that 
is necessary. 

Dr. FLemmine. We will continue to-follow that policy. 

Senator Matone. I thought that you had to have the word there 
before you could give it to the GSA. 

Dr. Ftemine. It is not an order in the sense in which we normally 
use that term. When we establish what our mobilization gaps are 
in any area, we try to get the best requirement information we can. 
Obviously, we have to “depend on the Department of Defense for 
the military requirement. I know something about their problems— 
in the development of requirements data in the first instance, and 
keeping them current in the second instance. 

I would lixe to say this: Overall I do not know of any time in the 
history of mobilization planning when we have had’ better success 
in getting good requirement figures from the Department of Defense 
than we have 1 right now. The fact they may be a little conservative 
at times is a rather wholesome thing because, as you know, there 
have been times when Defense has been anything but conservative; 
and that in turn has had a bad effect on the economy as a whole. 

Senator Martone. I do not think they are conservative now. They 
are just conservative in some places, and maybe that is not a good 
place to be conservative. 

Dr. Fitemmine. When they identify the reason for holding down 
a requirements figure as being that of having difficulty with the mate- 
rial from a tec shnological point of view, then it seems to me it is our 
responsibility not to take just blindly a statement like that and use 
it as a basis for doing nothing. We have to get out and look around 
and say, “Look, is there a chance of licking these technological prob- 
lems?® If there is, then as I see it the Government should take a 
calculated risk and go ahead with its plans for the expansion of 
productive capacity. “That is what we intend to do. 

Senator Matone. You heard Mr. Parkins and Mr. Hurley. Neither 
one of them talked about any problem they are not going to whip 
in the next 2 years. You cannot build a plant in less than 2 years. 

Dr. Fiemmine. All right, Mr. Chairman. You and [I are not in 
disagreement; we are in agreement. 

Senator Matone. Isn’t this metal about the only thing that is ra- 
tioned now, or controlled ? 
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Dr. Firmmine. As I say, it is not quite accurate to put it in that 
category, although that is about the situation. 

Senator Matone. The objective of all critical materials, it seems 
to the Chairman, is to arrive at the point where the going conserva- 
tive capacity plus the stockpile equals any estimated use during any 
war that you are likely to have. 

Dr. Fremmine. That is right. 

Senator Martone. There is a further objective, and that is when the 
civilian industry uses about the amount that you are likely to need in 
national defense. It is no longer critical, generally speaking, be- 
cause when you are in a war you have it. 

Dr. FLemmine. You mean you can go out and divert it over into 
defense ¢ 

Senator Martone. Yes. 

Dr. Ftemmine. Mr. Chairman, that is exactly the policy that we 
follow right straight across the board. When we are at the place 
where we have a domestic capacity plus a stockpile that will take care 
of our needs, then we are all right. But until we reach that point, 
we have some problems. As you also know, we are just as much 
interested in keeping the domestic capacity at the right level as we 
are in the stockpile. 

Senator Martone. You do know that the civilian interests would 
use a lot of this if they could get it, I guess. So let us get back on 
this thing. The forerunner of the hearing in Henderson was the 
rumor that we had much more titanium than we needed. In that 
hearing we heard a Colonel MacDonald who told me in the record, 
not once but 4 or 5 ciate, that they had written to the users and they 
were using the users’ estimate of what they were going to need to 
base contracts on. I do not know. _ Maybe sometimes I am a little 
slow on the uptake, but it took me a half hour to realize that what 
4 *y were doing was letting contrac ts for a certain amount of engines 

n planes with the titanium that they are now using. Then they 
aaa write out and ask the fellow how much titanium they were 
going to use, and they would get back their own figures. Somehow 
or another we had to break out of that corral. I thought we would 
this morning, but we have not yet. 

They are not going to order any more than the contractors say they 
are going to use, and the contractors cannot say they are going to use 
any more, realizing that it is a 2-year deal after they whip this thing 
before you can possibly get into production, if a contract is let 
now. 

Dr. Ftemoinc. Mr. Chairman, I do not want to be speaking for 
Defense on this question except from one point of view, based on my 
own experience in dealing with them in problems of this kind. I am 
sure they are not going to permit this program or any other pro- 
gram to get caught on dead center. 

Senator Matonr. They have already. They will have it on dead 
center. That is the reason for this meeting. 

Dr. Fremminea. Well, Mr. Chairman, I think we have to go back 
to the fact that as proposals for increasing productive capacity have 
come in they have been approved and they are underway. I think 
vou and I are in complete agreement. Let me take the testimony of 
General Electric. As I understand the testimony 
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Senator Martone. I have some new testimony there. They do not 
need titanium at all. 

Dr. Ftemminea. As I understood it, listening here this morning, at 
the present time General Electric says that with what has been proved 
out, they could use 100 pounds per engine. Also, the witness indi- 
cated that it is conceivable that if certain problems are licked, they 
could go up to 900 pounds per engine. 

Senator Matone. But they do not need it. All they need is steel. 
His testimony was this: that they could use 900 pounds of titanium per 
engine, which is one-third titanium, but he would use only 100 pounds. 

Dr. Ftemmine. I do not know whether my interpretation of that is 
correct or not, but let us assume it is. At the present time they can 
use 100 pounds per engine, but if some of these technological problems 
are solved, they can use 900 pounds. 

Senator Matone. They testified they did not need that 800 pounds. 

Dr. Fuemmine. Let me assume hypothetical testimony along that 
line, that someone alleges that now we can use 100 pounds; that if we 
lick these technological problems, maybe we can get up to 900 pounds. | 
am sure Defense will agree with me in saying ‘that in an area of this 
kind where we are thinking i in terms of what our requirements would 
be in the event of all-out war, we should not rely on that 100-pound 
figure. You certainly cannot stay with 100 pounds, or you are bound 
to be caught short. If you go all the way to 900 pounds, maybe you 
are taking a calculated risk. As I see it in the kind of world in which 
we are living at the present time, you have to take this calculated risk 
in these critical materials areas 

Personally, unless I had technological information which would 
indicate to me that I should not rely on 900 pounds, that I should rely 
on 750 or 600, I would say that we should move forward with our 
program on the basis of the fact that we are going to need the 900 
pounds. 

Senator Mavone. Dr. Flemming, you are a great comfort to me. 
Here is another thing that you w ill agree W se I would like to know 
if you do. When you put 900 pounds of it, practically, in 1 engine, 
you have to look toward remaking all the engines you have off the 
ground in the place and putting 900 pounds in it to do the same job, 
don’t you? 

Dr. FLemmine. That may be. 

Senator Matonr. Now if you are going ahead making these planes 
that go six or seven hundred miles an hour and you are not making 
the planes now that can go the maximum distance, the maximum speed 
without refueling, but you are looking forward to that. So when you 
get them you have to make all the rest of them. What are you going to 
make them out of, go back to steel ? 

Dr. FLemmine. Mr. Chairman, I would like to go back to the 
statement I made in the beginning which reflects my philosophy. 
There are some questions about future requirements that hinge on cer 
tain technological problems. Apparently the evidence on the part of 
those who are technically competent is optimistic. They believe they 
can solve these problems. Now I feel, then, that we should proceed on 
that assumption, until such time as someone comes in and proves that 
the problem cannot be solved. As I gather from the testimony here 
and other testimony, no one has undertaken that kind of assignment 
up to the present time. 





STOCKPILING STRATEGIC AND CRITICAL MATERIALS 16] 


Senator Matone. The only thing is that I am going to ask the 
General Electric man in just a few minutes what kind of steel this is 
and who makes it because I think they have been holding out on us. 

Now the Second World War and then in Korea we killed a lot of 
pilots out there because the planes were not as good as the enemy’s, 
and that is something that I do not like to look forward to. So we 
either are looking forward to having trouble with a certain nation 
or we are scarmg our people unnecessarily. If we are lett ne loose 
these statements for the benefit of economists, of war coming at any 
moment, in order to get money, we had better quit. If we believe it, 
we had better start manufacturing planes and we had better start 
getting material. 

Now if General Electric can make them without it, let them have 
all the contracts and let them go. If they can’t, we had better get to 
the bottom of that one, which I intend to do. 

Now we are wasting our time if we do not need this metal, but we 
are going in a roundrobin the way it is. I found out now that you do 
not need anything from the Secretary of the Air. You can get it from 
your boss in the committee 

Dr. FLemminc. We do need their requirements information. 

Senator MALonr. You are not going to get it. 

Dr. Fremminc. We are going to get requirement information, all 
we I am sure that it will be information that will shift and will 
be adjusted from time to time. Secretary Lewis and people in a com- 
parable position to him have not only the problem of technological 
development, but they have the fact that planes change from time to 
time. When planes change, requireme nts change. ( onsequently, we 
expect them to keep us up to date. 

Senator Martone. "am probably rot up to date. I certainly do not 
understand the testimony. I understand yours, that you are going to 
go right along and take a chance whenever you are given a place to 
put your feet. 

Dr. Fuemmine, Right. 

Senator Martone. I appreciate that. You have made a good wit 
ness, as usual. The fact remains that you cannot get up to 22,000 
tons of this metal in 1 year. It takes 2 years to do it. 

Dr. Ftemminec. That is right. 

Senator Matonr. Now if you are going to get up to 35,000, you still 
have to let the contract. It may take 1 month, it may take 6, and then 
itis2 years. So we are overemphasizing what the re al wil! do or we 
are underemphasizing the necessity for it. What I do think we can 
do in this committee, we can help you sell a bill of goods that you 
believe in if it will further the national defense efficiency. It will save 
the lives of these kids when you send them up next time. 

Dr. Ftremmine. Mr. Chairman, I know that this country has had 
some experience in the past in underestimating its requirements for 
materials. I can think of one that has been in this discussion today 
quite often, aluminum. There was a time when that was underesti- 
mated and we had to pay the bi an in a great many ways because it was. 
As I see it, in this area we have to be very care ful that we do not make 
the same kind of mistake. 

IT have had nothing presented to me by any of our pe ople, by Defense, 
nor have I heard anything here this morning which would put me in 
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a frame of mind where when the next proposal for expansion of pro- 
duction comes before us, Which I understand it will very shortly, I 
would say, “Don’t do it.” As far as I am concerned, I would say, 
“Go ahead.” ; 

Senator Matonr. Dr. Flemming, I appreciate your being here. 
Your testimony will come down to you, and if you have any further 
information we will appreciate having it. 

Dr. Ftemmine. I will be very glad to supply it. 

Senator Matonr. You do not lack money in letting these contracts 
in case it is necessary ¢ 

Dr. Ftemmina. No. At the moment we are all right. Before this 
next session of Congress, however, we may want to revise our figures 
along that line. 

Senator Martone. Do you have any particular difficulty building 
planes if you ask for them? 

Dr. Ftemminea. My responsibility has been in the area of strategic 
minerals and metals. Whenever we have presented that request to 
Congress, it has been granted. 

Senator Marone. You know we are still dependent on nations across 
the ocean for materials that we cannot fight a war without ? 

Dr. Ftemmine. Yes. You know, Mr. Chairman, that is why we 
put into effect what we call our long-term stockpile policy; namely, a 
policy where we discount our foreign sources of supply 100 percent 
and proceed to build up our stockpile accordingly. 

Senator Martone. Did we furnish you a copy of our digest of the 
10 volumes of testimony, as we call our report ? 

Dr. Fiemmina. Yes. 

Senator Matonr. In that report it says—and the committee decided 
after hearing the military strategist—that you could defend this West- 
ern Hemisphere and that that is all we can do in the first go-around; 
that you are going to be caught right here in the Western Hemisphere, 
and as you start winning the war you will get back these other areas 
we hope. But a plane in India or Algeria is a total loss hours after 
the war starts. 

Dr. Fiemmine. Yes, sir: and our stockpile objectives rest back on 
that belief. 

Senator Matonr. What about our going-concern capacity / 

Dr. Ftemmrine. As I indicated a little earlier, we are interested in 
that. 

Senator Matong. Within the area you can defend, and that is the 
Western Hemisphere ? 

Dr. Ftemmina. Yes. 

Senator Matonr. Now, we come right down to this one thing, and we 
have spent more time on it than anything else because it just seems 
that there is no place to pin it down. That is the only thing we have 
not been able to pin down. 

I think if you read this testimony, it will be in there; that we let 
contracts for a certain type of plane and then we asked the users how 
much titanium they wanted and we get back exactly what we send out. 
Somebody somewhere has got to sit down in the cool of the evening 
and figure out whether this metal is needed at all or not. 

If the General Electric is correct, maybe it is not. But if it is, that 
is the first thing; then how much of it is needed to make the maximum 
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speed and range plane so we can keep ahead of anyone else in the 
business, if that is what we want to do. I read headlines this morning 
that the Secretary of State says we are going to be very much closer 
to the Kremlin now because it is a trade war. I do not understand 
that kind of statement when you contrast it with a statement that we 
are about to go to war. So some of us are trying to pin it on 2 or 3 
different things: First. if we are in dang cer, according to our expe rts; 
and second, what we need to make the things we h: to have to win 
it if we get in it. Right now, unless this testimony reads different 
outside of your own—and I think it will—we still do not need any 
more titanium than r. have. re have too much. 

Dr. FremMine. Mr. 1airm as for fixing responsibility on the 
issue of increased pees fe wom production, I hope we will 
always be in a position where we can justify why we authorized Gen- 
eral Services Administration to enter into any contract. [ also hope 
we will always be in a position to justify why we didn’t authorize 
General Services Administration to enter in a contract, if that 
should come. 

Senator Maronr. When we get into trouble, it will be too late fo 
anybody to do anything. Then we will ist change the whole thing 
around, and the fellow will get fired who is responsible for all of it 
Then we will have a new program after we kill another million kids. 

Dr. FLEMMING. The responsibility for deciding whether the Gov 
ernment should enter into a contract for increased capacity for sponge 
production rests with the Office of Defense Mobilization, and I can 
assure you we will not try to duck it. You can always turn to us and 
find out why we did or did not do something. 

Senator MALone. Let us assume that it has been established, which 
I do not think it has this morning, that you need more titanium con 
tracts let; it is not certainly by the authorities that Seer but if it 
were, if they said, “We need 100,000 tons of t tanium 2 years from 
now,” are you letting those contracts as fast as you could d? 

Dr. FLemine. I do not know whether people would come in with 
proposals that would make it possible to do that or not. 

Senator Matone. This list is confidential; is it not ? 

Dr. FLemmine. Yes. I would say that our experience to date would 
not point in that direction, but I am right back to the point of the 
present situation, Mr. Chairman. In the light of the information 
which has been made available to me, whic] I I ludes the 1! f« rmation 
that has been made available to you In your capacity, I see no reason 
at all for writing a letter to GSA and saying, “Don’t enter into any 
more contracts for expansion.” I still feel that the proposals which 
are now pending are worked out along sound lines from a financial 
point of view. General Services Administration has assured th Vy ¥ it} 
meet speci fic ations. and so on. Those should be approved. 

Senator Martone. Mr. Gumbel, will you come up here wher 
hear vou. 
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STATEMENT OF IRVING GUMBEL, DIRECTOR OF MATERIALS 
DIVISION, EMERGENCY PROCUREMENT, GENERAL SERVICES 
ADMINISTRATION, ACCOMPANIED BY ALBERT GREENE 


Senator Martone. Will you state your name and position 

Mr. Gumpe.. [ry ing Gumbel, Director of Materials Division, Emer- 
gency Procurement, General Services Administration. This is Mr. 
Albert Greene. 

Senator Matone. I am not going to ask you how contract negotia 
tions are progressing. I assume if is cl: issified information. 

Mr. Gumeew. I do not think it is classified, but I do not think it is 
appropriate to reveal these things in a public he aring. 

Senator Martone. I notice you are dealing with some very substan 
tial people. 

Mr. GuMmpBew. Correct. 

Senator Mavone. If it were shown that you need twice or three times 

much titanium as the amount that has been set as a ceiling by the 
National Defense Administration, are you letting these contracts as 
fast as you can let man 

Mr. Gumsew. Yes, s 

Senor MALONE. on i | not speed it up any way at all? 

Mr. Gumpen. We could not speed it up prudently. We would 
have to give these people much greater inducements than we plan to 
give them. 

Senator Matone. Are they holding back on the type of contract you 

re offering / 

Mr. GumBe.. No, sir: I do not think so. Of course, in the first place 
these contracts involve very time-consuming preparations; not from 
a legal point of view, but these people have to arrange their financing, 
they have to find appropriate location for the plant. There is a vast 
amount of engineering. On the last Du Pont project I think they took 
about 8 or 9 months just to do the preliminary engineering. So it is 
time consuming. That is part of that 214 to 3 years that you are talk- 
ing about. 

Senator Martone. Ilow long does it take to build a plant after you 
actually sign the contract ? 

Mr. Gumpet, Senator, that is an exceedingly difficult question. 
Theoretically, they should be able to build a plant in 18 months. 

Senator Matone. I am talking about 18 months to 2 years. That 
does not include the 9 months you fool around. 

Mr. Gumse.. That is right, it does not include that. There is 18 
months of actual construc tion and then you have the problem: When 
they turn the switch whether the titanium is going to come out. 

Senator MaLone. Six months estimated to get under production 1s 
probably not too small an amount of time. That would be 2 years. 
In the 9 months you take around Washington added to that, that is 3 
years. 

Mr. Gumpen. That is right. That 9 months is not entirely our 
fault. There is the contractor who is responsible for a good part 
of that. 

Senator Matonr. What would we do in case we really got in a hurry 
to do something? You have already written sever: al of these con- 
tracts. You do not mean it takes 9 months to write one / 
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Mr. Gumpeu. No: it takes 9 months to complete all the prelim- 
inaries. 

Senator Martone. Has the Kennecott Co. got a contract vet ¢ 

Mr. Gumpe.. No. 

Senator Martone. Suppose you were to bring a company like the 
Kennicott Co. in. You know they are going to do anything they 
say they will do. Do you think it will take 9 months ‘ 

Mr. Gumpet. They are not ready to enter into a contract. They 
have just completed their pilot plant. They want to operate their 
pilot plant for at least 6 months before they are willing to make up 
their mind whether the thing is feasible. 

Senator Martone. Are they all in that condition ‘ 

Mr. Gumpet. They are all in some fairly preliminary stage except, 
of course, the Du Pont contract, which is nearly concluded. There 
are a couple of other contractors that are near the point where they 
are re ady to go ahead. 

Senator Martone. Then no matter how bad you need titanium, you 
could not do anything about it, you could not let the contract ‘ 

Mr. Gumpex. The only thing you can do, of course, if we are in a 
shooting war, would be what we did with rubber during the last war. 
We bs 1 go ahead and build the plants and hope that they would 
run. I do not think anybody advocates such a course at this time 

Senator Martone. How n any are you dealing with that think they 
can make it if given a contract; that they are ready / 

Mr. Gumpew. There are none of them ready except the two [ 
mentioned. 

Senator Martone. You know you are getting ready to buy from 
Japan. I guess you know that. 

Mr. Gumpev. No, sir. 

Senator Matonr. Would you advise, in your capacity, knowing 
something about the distances between here and Japan, that you 
become dependent on any nation across a major ocean? 

Mr. (GUMBEL. That is a little outside the responsibil ties of our 
agency. I thing that would be a determination for Dr. Flemming 
to make. 

Senator Martone. I think it is. I might ask th uestion of Dr. 
Flemming. 

You are aware of all this talk that we must buy everything that 
Japan has to offer now, which includes titanium. What do you think 
about becoming dependent for part of our titanium on Japan at that 
distance ’ 

Dr. FLemoine. I would answer that question just as I would answer 
in relation to any other strategic materials. Instead of becoming 
dependent, we should do everything we can to avoid dependence. 
That is the philosophy behind our stockpiling program. If I have : 
serious deficit in my stockpile for a parti ular mate! ial. and I cannot 
get it—I mean, we can get it from this country and this hemisphere 
but we still are not getting enough, I will buy it any place we car 
get our hands on it. 

At the present time we will buy nickel, as you appreciate very well, 
wherever we can get it: but when we buy it for the stoc kpile from a 
foreign source, we do not assume that that means that we can de ‘pe nd 
on that source in the event of war. We are just getting it ~ the 


stockpile so as to lessen our depender ce on the source of supph 
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Senator Matone. You have the spectacle now of the people pro 
ducing the nickel rationing it to the users. That is not very helpful, 
either, and it is available elsewhere. Now it does not seem that Japan 
has all this trouble of getting titanium manufactured. They seem 
to be able to produce it, according to the people we have talked to 
from there, in about any amount you want. 

Mr. Gumpet. Well, they actually are producing very small quan- 
tities, and they would be willing to increase their production, but I do 
not imagine they would be able to do it any quicker than the people 
can over here. I still think they would be talking about 2 or 3 years. 

Senator Martone. Mr. Secretary, have you anything else to offer? 

Mr. Lewis. Yes, I do, Senator. I am not sure, but I think perhaps 
you may have misunderstood something I said this morning. Several 
times you have indicated that the Air Force has reduced the stated 
requirements. The Air Force has not reduced or changed its stated 
requirements as given to the Department of Defense. 

Senator Martone. I did not indicate they had reduced it; I just 
indicated they had not looked ahead to increasing it. 

Mr. Lewis. We are looking ahead. 

Senator Martone. How long have you been looking ahead ? 

Mr. Lewis. We are looking all the time. We have these programs 
continually under review. 

Senator Marone. You have been at it 2 years now, have you not’ 
You have been looking ahead for 2 years now without increasing the 
requirements ¢ 

Mr. Lewis. Yes, because there are offsets. The testimony this 
morning is indicative of the kind of evidence that comes to the Air 
Force all the time. There is disagreement in the industry about the 
potential of the material, increases and decreases. 

Senator Matonr. Some of them do not think they need it at all, is 
that right? 

Mr. Lewis. I have not heard anybody say they did not need it at all. 

Senator Matone.- You heard the testimony of General Electric? 

Mr. Lewis. He indicated there was a place for titanium. 

Senator Martone. Not very much; only 100 pounds to the engine. 

Mr. Lewis. Right now, yes. 

Senator Matone. His testimony will add up. That is all you need; 
you will need more eventually, but you do not have to have it. You 
have the light steel alloy. 

Mr. Lewis. He indicated he could use 100 pounds per engine now, 
and there is a potential of 900 he could not evaluate as to when it 
might be required. 

Senator Martone. He did not have to have the 900. Now if that is 
true, steel alloys can be made light enough so that 100 is all you have 
to have, and that was the indication of his testimony. Then you do 
not need very much titanium. Are you considering those things and 
that is the reason you are holding back? 

Mr. Lewis. We are not holding back. I want you to understand 
clearly it is a very difficult thing to appraise when you look at the 
long-term requirements because of the technological problems that 
are being dealt with daily in all of the industry. 

Now, there is plenty of reason to think, as I indicated, because con- 
sumption is lower than projected, that we may have overstated the 
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thing ; but we have not changed our requirements downward because 
we see other offsets that it might be more. 

Senator Martone. There is a chance you might revise it downward, 
then ¢ 

Mr. Lewis. Senator, we are going to make the best estimate we can. 

Senator Martone. When? 

Mr. Lewis. That is in process right now. I cannot say when it 
will be completed. 

Senator Martone. We will have to wait a couple of years. 

Mr. Lewis. Not this last review; no. 

Senator Martone. You heard the representative of Curtiss-Wright 
testify that they have not been given the orders to do the job? 

Mr. Lewis. Yes; I heard that. 

Senater Matonge. Is that true? 

Mr. Lewis. The Curtiss-Wright Co. made a proposal to the Air 
Force in August of this year, and that proposal has been under review 
and study because there are some special ways of financing involved 
in it. As I think Mr. Hurley indicated, it is in the process of being 
given to the Curtiss-Wright Co. They do not have a firm signed order 
at the moment, that is true, but I am sure that they are going to get an 
order along the lines of their proposal. 

Senator Matoner. I hope they get it before we get in a fight, in case 
we need the planes. Do you need them? 

Mr. Lewis. Do we need improved airplanes? 

Senator Martone. Yes. 

Mr. Lewis. Absolutely. 

Mr. avanti EY. Titanium is a substitute for nickel in many instances, 
and we are going to be forced to use titanium regardless of some of 
our opinions. I talked to some of the directors of the Nickel Co. 
about it. Some of them felt strongly enough about that to say they 
would advocate such a thing. In our weighing of steel and titanium, 
I think we are going to have to offset nickel. We may not get it in the 
quantities we think we need. 

Senator Matone. You heard the testimony this morning that light- 
weight steel alloys would take the place of most titanium ¢ 

Mr. Hurtey. There will be some that will take its place. I think 
the representative of General Electric is referring to that particular 
engine. In addition to those engines, there will be engines that will 
use a lot of titanium, regardless of the maximum numbers. 

Senator Mavone. He did not mention them. 

I appreciate, Mr. Gumbel, that you have kept us advised of these 
negotiations. We have held them in confidence, as you have sug- 
gested, and we will continue to do so. 

Mr. GumpBeL. We will continue to send them, sir. 

Senator Matonr. Is there anyone else that I have not called on that 
may have anything to offer? 

If there is not, we will return the testimony to each of you who ap- 
peared. If you have any second thoughts, I hope you will include 
them in your corrected testimony. 

The Chairman does not understand to how you are going to have 
the titanium on hand needed to make these planes when it takes 2 
years to 2 years and a half, as has been testified here, to negotiate a 
contract and get underway, if you wait 1 year, 2, or 3 years until you 
have perfected the alloys. Also, of course, we did not go into that 
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phase of it, but we do know that titanium is a substitute for some 
very important critical materials. The tonnage I do not suppose 
would be so great, but it will increase the amount needed. 

So I want to say to all of you, Dr. Flemming and others, that I 
appreciate very much your taking your time. I know you are all busy. 

We will recess to the call of the Chair. 

(The following was subsequently received for the record :) 


STATEMENT OF | A. McGoniGire, Vick PRESIDENT AND GENERAL MANAGER OF 
MANGANESE, INC., PERTAINING TO POWER REQUIREMENTS 


In response to your telegraphic advice of October 14, and the request contained 
therein, the following information regarding our power situation is submitted 
in quadruplicate. 

Manganese, Inc., has two contracts with the United States Government, 
through General Services Administration for the delivery of manganese nodules 
of specification grade. One contract GS—OOP-—(D)-12062 is for the delivery 
of 27,500,000 long-ton units of finished manganese nodules from our own ore 
mined from the Three Kids mines. The other, Contract GS-OOP-316 (SCM) is 
for the beneticiation and delivery to the Government of 5,500,000 long-ton units 
of manganese nodules from Government stockpile ore. 

'n September 1951, formal request was made to the State of Nevada through 
its Colorado River Commission for an allotment of electrical energy in order to 
earry on the mining and milling operations of our plant. The original estimate 
and request was for 18 million kilowatt-hours of the Hoover-Davis-Basic plants 
pool power at 3 mills per kilowatt-hour, but before a contract could be negotiated 
by us, all but 6 million kilowatt-hours of this cheap power had been contracted 
for by the other Basic plants. Under date of April 26, 1952, we were given a firm 
contract by the State of Nevada, Colorado River Commission for this 6 million 
kilowatt-hours at the pool rate of about 3 mills. Subsequently formal request 
was made for an additional 12 million kilowatt-hours of firm power, in anticipa 
tion of our future needs, and the request was finally upped to 30 million kilowatt 
hours more, at a total demand of 5,100 kilowatts. Because of the low level 
of Lake Mead waters this year there has been a 12 percent cutback in power 
production from Hoover powerplant, and a 10 percent cutback at Davis power 
plant and with the additional demands for power of the Las Vegas Valley Water 
District, and expansion of our plant and others, an acute power shortage exists 
The Colorado Ri‘ er Commission of Nevada has diligently negotiated and sought 
other sources of pewer to meet the demand, with nothing definite to offer to date. 

We are using approximately 2,250,000 kilowatt-hours per month, at a demand 
of 3,700 kilowatts at cur present rate of operation. 

To alleviate the power shortage that looms, the Southern Nevada Power Co. 
of Las Vegas has come to the rescue with the commencement of construction 
of a steam powerplant near Las Vegas. We are now negotiating with this com 
pany for a contract. They have indicated their willingness to furnish us with 
steam power to meet our requirements, at a rate substantially higher than we 
are paying for the 6 million kilowatt-hours per year we now have under contract 
through the Colorado River Commission. They expect that their steam power 
plant will start operation by the end of 1955, but they can furnish us with power 
beginning July 1955. 

As stated above, our original requirement was estimated to be 18 million 
kilowatt-hours per year, at a 2,566 kilowatt demand, and in September 1951 a 
formal request was made to the CRC for that amount. Of the amount requested, 
we have a firm contract for 6 million kilowatt-hours at a 2.566 kilowatt demand. 
Our operational needs have far exceeded our original estimate and requests 
have been made for additional energy In March of this year a projected 
schedule of our requirements was submitted to the Colorado River Commission, 
as follows: 


Kilowatt- Kilowatt 
ours per vear| demand 


From August 1954 tl rough December 1955 30, 000, 000 4.000 
From January 1956 through Decem ber 1957 35, 000, 000 4,500 
From January 1958 through December 1960 36, 000, 000 5, 100 





STOCKPILING STRATEGI AND CRITICAL MATERIALS 


COLORADO RIVER COMMISSION OF NEVADA, 
Henderson, Net December 1, 195 h. 
Senator GrorGe W. MALONE, 
Senate Office Building, Washington, D. ¢ 


My Dear SENATOR MALONE: Pursuant to telephone request today from Tom 
Smith, we send you herewith, airmail, estimated power use for the current oper- 
ating year and 1955-56 operating year for the Basic contractors and the southern 
Nevada contractors, with estimated average rate for such delivery This esti- 
mate is made as of December 1, 1954 

The 1954-55 operating year figures vary slightly from those in the tabulation 
and charts we have sent to Mr. Adlerman, due to the reassignment and reappor- 
tionment of Davis excess energy for the current operating year 

We trust this is the information you desire. May we be of further assistance 
to you? 

Very truly yours, 
\. J. SHAVER, Chief Engineer 


Estimated use 


Estimated 
te 


erage ra 


Basic Management 
Cal-Pacific 
Combined Metals 
Manganese, Inc 
Netional Lead 
Stauffer 

United States Lime 
Western Electrochen 


Total BMP 
Southern Nevada Power Co 
Lincoln Co., power divisior 


Overton Power District 


Total, southern Nevada 


N oTe.—Above estimates as of Dec. 1, 1954 


(Whereupon, at 1:35 p. m., the committee recessed, subject to the 
call of the Chair.) 





